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A MONSTER OF SO FRIGHTFUL MIEN 


HIRTY-NINE years ago, on July 2, a British-built 

airship with a British crew of thirty-two left East 

Fortune, Scotland, to cross the Atlantic. It 
arrived at New York four days later with thirty-three 
men on board, as a stowaway had been discovered on 
the way over. Four days later the same airship and 
the same commander with a crew of thirty made the 
return crossing. These men, therefore, are not only 
sure of their place in aeronautical history as the first 
men from the Old World to come by air to the New, 
but also as the first ever to make the double crossing 
of the North Atlantic by air. And let it not be forgotten 
that although Jack Alcock and Whitten Brown had 
flown from Newfoundland to Ireland the same year and 
a month earlier, nine years were to elapse before an 
aeroplane made the crossing from East to West, from 
Ireland to North America. 

In such circumstances the Air League of the British 
Empire must be given full credit for their initiative in 
deciding that a permanent memorial should be set up 
to honour this double achievement. The fact that the 
conclusion was reached that London Airport would be 
the most fitting site for the memorial, a conclusion 
endorsed and approved in principle by the Minister of 
Transport and Civil Aviation, is again a matter for 
congratulation. 

But the approval will be much less general when we 
come to the matter of the memorial itself. The criterion 
set by the Air League was, it appears, that the memorial 
must be a work of art. And if anyone wants to be 
reminded of what a tempest can be aroused by a dis- 
cussion of such matters we would refer them to the 
“Gentle Art of Making Enemies,” by Whistler, with 
its lively account of the famous lawsuit between the 
author and Ruskin. How high tempers are going to get 
over this particular memorial is early to say. Lord 
Brabazon has already publically expressed his dis- 
approval. 

When we first saw the official photograph of the 
model of the memorial (see page 55) which has been 
prepared by Mr. Lynn Chadwick we were flabbergasted. 
In fact it seemed impossible that the memorial could 
really look as it appeared in the photograph. Conse- 
quently we decided to inspect the model and, in the 
course of our visit to the gallery where it is on view, 
encountered Lord Ventry who, as so many of our 
readers know, is an authority on airships and was a 
personal friend of many of the crew who made the 
double crossing. He described the memorial to us as 
“ ludicrous.” 


We wonder whether the Air League, in considering 
this matter, really began at the beginning. We wonder 
whether they did get led astray by being persuaded that 
the sole requirement for a memorial is that it should be 
a work of art. That can hardly be described as a 
definition; it is merely the beginning of argument. We 
imagine that there will be a lot of people who will agree 
with us that the first purpose of a memorial is to conjure 
up in the senses of the beholder recognition of a great 
achievement. It is a means of taking action to praise 
famous men. Many of the world’s most famous 
monuments are not pictures or sculptures at all. They 
are structures. An early example (and a remarkably 
long-lived one) is the pyramid in various forms. In this 
country the iron-age peoples and the earlier races used 
to set up mounds of earth over the graves of their great 
men. The countryside is still dotted with them. 

We do not deny that to devise and set up a memorial 
worthy of the aeronautical pioneers who bridged the 
Atlantic, and of the men who devised their craft, is a 
challenge. No doubt it is extremely difficult to devise 
a symbol for the airship. Though it has been effectively 
described as a submarine of the air, for an airship travels 
immersed in the atmosphere in the way in which a 
submarine travels immersed in the waters of the. ocean, 
yet there would be difficulty in adapting a fish as a 
symbol. No doubt there are people who would like to 
see such a memorial take the shape of a gigantic 
symbolical figure of man spanning a tempestuous sea 
bearing a symbolical airship in his stretched-forth hand. 
Others would like to see a representation of the men at 
their job in the control car of the airship. 

Mr. Lynn Chadwick has chosen none of these things. 
He has, we are told on the best authority, produced a 
work of art which will live long after those who are now 
so busy discussing it have been laid to rest. But in how 
nvany people, and they mostly travellers passing through 
London airport, will any understanding or recollection 
of the R.34’s feat be aroused by what will strike most of 
them as a representation of some monstrous two-headed 
bird spread-eagled on a wall. A suggestion has been 
mooted that one explanation of this primitive flying 
creature is that it has been discarded by nature just as 
progress has discarded the airship; this suggestion is 
not popular with airship enthusiasts. 

We cannot believe that this two-headed stilt-legged 
archzopteryx, however much a work of art, will serve 
its purpose of warming the hearts of those the airship 
pioneers have left behind and inculcating in their suc- 
cessors a determination to press on per ardua ad astra. 
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MATTERS OF MOMENT 


And Still More Exports 


EPRESENTING an increase of more than 50° over the 

equivalent figure for last year, the value of the aeronautical 
goods exported during the first five months of 1958 was, accord- 
ing to the S.B.A.C., “ equal to or in excess of the annual totals 
of any year except 1956 and 1957.” If the average monthly rate 
corresponding to this five-month total of £644 million is con- 
tinued, the export business for the whole of 1958 should 
amount to no less than £155 million—which would compare 
with last year’s £1164 million (itself a record). 

In May, the aircraft and ancillary industries achieved a total 
that was 34°, better than that for May, 1957, and was, more- 
over, the second highest monthly total ever. Altogether, in 
the month under review, the total of £14,256,349 included 
aircraft and parts worth £9,275,877; aero-engines worth 
£4,472.077; electrical parts and appliances £264,646; tyres 
£50,856; and instruments £192,893. Our best customer, aero- 
nautically speaking, during the month of May was Canada who 
bought £2,261,643 worth of our aircraft and parts; India came 
next with £2,030,370 followed by the United States with 
purchases worth £1,631,130. 

The aero-engine export figure for May shows a 324% 
increase over the corresponding figure for last year. It was 
also the largest monthly figure ever recorded. 

A summary of the five-month (January to May) export totals 
gives some interesting comparisons with last year’s efforts. Air- 
craft and parts this year amount to £42,138,007 (an increase of 
70%, over the figure for the same period last year), while aero- 
engines amounted to £19,973,294 (an increase of 33%). 
Electrical parts and appliances sold abroad during the period 
totalled £1,367,070; tyres, £240,894; and instruments, £788,932. 


eT 


PRESENTATION 
PORTRAIT. — This 
fine portrait of Lord 
Brabazon, by Mr. A. 
Egerton Cooper, 
was commissioned 
by the Council of 
the Air Registra- 
tion Board to be 
presented to him 
on the occasion of 
the Board’s 21st 
birthday. 
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British Papers at Madrid 

EN LECTURES will be given by British representatives at 

the First International Congress of the Aeronautical 
Sciences, to be held in Madrid between September 8 and 13. 
In all, 48 papers will be read covering almost every aspect of 
aeronautics and astronautics. Fifteen papers will come from 
the U.S., 10 from Britain, seven from France, four from 
Germany and the others from Australian, Belgian, Canadian, 
Dutch, Italian, Spanish and Swedish representatives. 

British lecturers and their subjects will be: Mr. W. H. 
Stephens, deputy director of the R.A.E., on telecommand and 
guidance; Prof. M. J. Lighthill, Victoria University of 
Manchester, on the dynamics of a dissociating gas: Mr. R. J. 
Monaghan, of the R.A.E., on the heat barrier and its influence 
on hypersonic aerodynamics; Messrs. F. B. Greatrex and D. M. 
Brown of Rolls-Royce, Ltd., on progress in jet-engine noise 
reduction; Mr. A. M. A. Majendie of Smiths Aircraft Instru- 
ments, Ltd... on safety considerations in instrument flight 


SILVER CITY EVENT.—H.M. the Queen Mother visited Lydd 

(Ferryfield) Airport on July 1, where she is here seen signing 

the visitors’ book while Mr. Eoin C. Mekie looks on. A special! 

article marking Silver City Airways’ tenth anniversary appears 
on pages 58-60. 


control; Dr. G. V. Lachmann of Handley Page, Ltd., on design 
problems of laminar-fiow aircraft; Mr. D. Keith-Lucas of Short 
Bros. and Harland, Ltd., on the safety and reliability of VTOL 
aircraft; Mr. D. A. Oliver of the B.S.A. Group Research Centre 
on heat-resistant materials; Dr. G. Melvill Jones of the Institute 
of Aviation Medicine on disorientation in flight; Mr. W. B. 
Thompson of the A.E.R.E., Harwell, on the physical basis of 
magneto-hydrodynamics. 

The Royal Aeronautical Society is the British sponsor of this 
international conference; those who wish to attend should write 
to its secretary, Dr. A. M. Ballantyne, at 4 Hamilton Place, 
London, W.1. 


Food in the Air 


CORRESPONDENT, who had been reading the editoria! 

in THE AEROPLANE for June 6 on the subject of meals 
served by airlines, has written to tell us that the other day he 
flew back from Nassau to New York on an Eastern Airlines 
coach service which took about 44 hours and was fully loaded 
with something like 86 passengers. There were only two 
hostesses to look after the lot and they proved completely 
adequate for the job. 

Our correspondent has a strong suspicion that European air- 
lines do not calculate the costs of their cabin service properly. 
It is not only the value of the wages and the food provided, 
but the hidden cost of the extra weight and space taken up by 
staff and equipment together with all the paraphernalia which 
has to be arranged on the ground. 
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Cranfield’s Annual 


F FERRING to aeronautics as “ still the most exciting arena 

1 which a man can make his life’s work,” Lorp DouGLas 

OF KIRTLESIDE, as the principal guest at the College of 

Aeronautics’ annual presentation of awards and diplomas, gave 

a most stimulating address. He thought that the military 

manned aircraft would take a long time to die—even if it ever 

did. He referred to the development of large helicopters and 

VTOL aircraft and said that everywhere one looked in aviation 
big things were happening or were in prospect. 

Civil air transport, he commented, was not merely a branch 
of aeronautics, it was a major industry in its own right. There 
was great scope for aeronautical technicians within the airlines 
and he was very pleased to learn that the Governors of the 
College were proposing to add a course on air transport 
economics and operation to the Cranfield syllabus. 

Sik FREDERICK HANDLEY PaGe, who, as chairman, had intro- 
duced the guest of honour, also had something to say about 
air transport affairs. He suggested, with characteristic H.P. 
humour, that in the air transport business there was too much 
air and too little transport. He referred to the widespread 
developments in other fields of engineering which had been 
based on developments in aeronautics and he revealed that 
the Governors of the College of Aeronautics were sympathetic 
towards an expansion of the branches of the work done at 
Cranfield, so that it could be applicable to the non-aeronautical 
fields. 

In his annual Report, the principal, Mr. A. J. MurpHy, M.Sc., 
F.I.M., F.R.Ae.S., recorded a successful year. He spoke of the 
encouraging number of potential students and said that 
although the College accommodation limited the next intake 
to 105, they could easily have accepted 150 without any lower- 
ing of their standard of entry. By 1962 it was planned to have 
an annual intake of 150 students. He expressed disappointment 
that the College could not offer short courses in greater 
numbers, but hoped that some solution could be found to the 
main problem in this direction, which was staff man-hours. 

After Lord Douglas had presented the diplomas and awards, 
Sik HAROLD RoxBeE Cox proposed a charming vote of thanks. 
He referred to two great sides to the coin of the future—heli- 
copters and the jet age. Lord Douglas, he said, had arrived at 
Cranfield by helicopter; he had “ arrived vertically and would 
depart vertically.” He hoped that the next time he would arrive 
and depart supersonically. And perhaps on the third occasion 
Lord Douglas would be able to combine both vertical and 
supersonic flight. 

Altogether 80 diplomas were awarded (18 specialists in aero- 
dynamics; 23 in aircraft design; nine in aircraft economics and 
production; five in aircraft electrical engineering; and 25 in air- 
craft propulsion). The Governors’ Prize went to Mr. S. J. 
Stevens, who also received the S.B.A.C. prize in Aircraft Pro- 
pulsion. The Woods of Colchester Prize in Aerodynamics went 
to Mr. J. M. George; the S.B.A.C. Prize in Aircraft Design to 
Mr. S. R. Swanson; and the S.B.A.C. Prize in Aircraft Eco- 
nomics and Production to Mr. A. H. Atkinson. 

As is customary on these occasions Presentation Day was 


Photographs copyright ‘“‘ The Aeroplane ”’ 
CRANFIELD CEREMONIAL.—Top, Sir Frederick Handley 
Page, as chairman, introduces the guest speaker, Lord Douglas 
of Kirtleside, at the College of Aeronautics’ annual presentation 
of diplomas and awards on July 4. Sir Harold Roxbee Cox is 
on Sir Frederick’s right and the principal of the College, 
Mr. A. J. Murphy, is nearest the camera. Above, the four 
principal prize winners were: left to right, J. M. George; 
S.J. Stevens ; S. R. Swanson; and A. H. Atkinson. 


rounded off by a ball, which lasted from 2200 hrs. to 0500 hrs. 
It was a most successful party and the organizers have every 
reason to be Satisfied with the tremendous efforts they 
had undoubtedly made to this end. 


A New Proteus Series 


HREE variants of the Bristol Proteus turboprop engine are 

now available. The new Proteus 760 series has been 

developed from the 750-series engines now in service in Bristol 
Britannias. 

The Proteus 761 has a modified compressor which improves 
the specific fuel consumption by nearly 3% in cruising flight. 
Maximum power is developed at lower r.p.m. Some of these 
engines are already in service with B.O.A.C. Britannias. 

Very similar to the 761, the Proteus 762 has a different fuel 
injector and a recalibrated control unit. Cruise ratings are the 
same, but 5% more power is aveilable for take-off. By adjust- 
ment of the governor setting, the cruising power of the Proteus 
761 and 762 can be increased to that of the Proteus 765, which 
has a take-off power of 4,445 e.h.p 


TABLE OF PROTEUS PERFORMANCE 


Take-off rating Cruise 
Ib. siz.° 

. e-h.p. s.h.p. thrust Ib./e.h.p./he 
Proteus 755 Pr 4,160 3,705 1,180 0.499 
Proteus 761 i 4,210 3,740 1,220 0.486 
Proteus 762 ; 4,350 3,870 1,150 0.486 
Proteus 765 ; 4,445 3,960 1,260 0.486 


* s.f.c. is the insta'led performance (i.e., a'lowing for installation lesses) at 
25,000 fr., 325 knots, I.S.A. condit ons, with maximum contincous power. 


MANAGEMENT STUDENTS.—Air Vice-Marshal W. L. Free- 
body, C.B., C.B.E., A.F.C., Director of Work Study (front row, 
centre) and senior officers of the Royal Air Force and Civil Service 
drawn from Air Ministry and Commands at Sundridge Park 
Management Centre where they spent a week recently studying 
modern management techniques. On the Air Marshal's right 
is Mr. J. V. Connolly, principal of the Centre, and on his left, 
Gp. Capt. G. L. Hanlon, M.B.E., Deputy Director, Works 
Study, R.A.F. 
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Anniversary Occasion 


N occasion twenty-first birthday parties are celebrated within 

the halls of city companies. And on July 3 the Air Registra- 
tion Board celebrated its coming of age at a luncheon in 
Vintners’ Hall. Some of the 80 guests took the opportunity 
to inspect the new portrait of Lord Brabazon. 

We thought Sir George Cribbett had the right word when he 
expressed the view that it portrayed the sitter with all the 
determination of the pioneer, an aspect of Lord Brabazon’s 
character which his geniality sometimes hides. It was _ that 
aspect which dominated his speech, though some of his 
comments were sharply to the point. 

After welcoming the Minister—* not only our boss but our 
friend "—he expressed the regret of the Board at the resigna- 
tion, after 21 years of service, of one of its most vocal members, 
“our old friend H.P.,” Sir Frederick Handley Page. 

He asked his hearers to remember, and they applauded when 
they were told, that 300 British turbine-engined aeroplanes had 
accumulated 1,000,000 flying hours and a total of 3,000,000 
flying miles before any U.S. turbine-engined aeroplane had 
carried a fare-paying passenger a single mile. 

Mr. HAROLD WATKINSON, Minister of Transport and Civil 
Aviation, reminded the guests that his ministry had adopted 
the Milbourne Report and that in a few days the contract 
for starting work on the new south building at L.A.P. should 
have been passed. Gatwick had got off to a good start. They 
would have seen the announcement about the five years plan 
for modernizing the airways system at an expenditure of five 
million pounds. 

He doubted whether enough attention had been paid to noise 
and thought we should be shocked and alarmed by that made 
by the 707. He was off to New York to discuss the position 
with the Port of New York Authority. These very large and 
rather noisy aircraft had got to be more silent to be acceptable 
to people around urban airfields. 

Major R. H. THORNTON, rising, as he said, in rapidly 
deteriorating visibility, spattered wit and wisdom so fast in his 
level-toned high-velocity speech that his hearers’ laughter could 
scarcely keep up with him. As Mr. FRANK BESWICK, who 
followed, remarked, he broadcast wit and wisdom around like 
an old-fashioned farmer scattering seed. 


The F.T.C. Garden Party 


NE of the most popular events in the R.A.F. calendar is 

the Garden Party held annually by the Air Officer Com- 
manding-in-Chief and Officers of Headquarters Flying Training 
Command. Held at the end of June around the time of the 
former R.A.F. Display at Hendon, the spreading lawns at 
Shinfield Park, three miles out of Reading, provide the same 
sort of promenade as did the greensward in front of the car 
park at Hendon. Instead of the flying there are cricket and 
tennis to watch. 

Air Marshal Sir Richard Atcherley was particularly fortunate 
as host in that his guests, though arriving in weather which 
looked as though it was going to provide some more of the 
rain which had plagued the rest of the month, progressively 
imovroved into a glorious summer evening. Consequently, the 
drive across country to the Air Marshal's house at Camberley 
was delightful. 


NEW BRISTOLIAN.—The Bristol Type 192 on its first flight at Weston-super-Mare on July 5, flown by Mr. C. T. D. Hosegood. 
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After what is known these days as a fork supper, the guests 
at Hillside, who included Air Marshal and Lady McKee and 
Air Marshal and Mrs. Jackman, were able to see the truly 
remarkable collection of photographs, newspaper clippings and 
other mementoes which go back to the days when Flight 
Lieutenant Atcherley was a member of the team which in 1929 
won the Schneider Trophy for the second time. 

Looking at them vividly recalled the events of the years 
between the Wars when a young officer could manage to take 
his own private aeroplane along with him, and one could not 
help reflecting that each generation seems to grow old with 
something that the rising generation has to do without. What 
is the rocket pilot of the future to own? 


Major McCrindle Retires 


AS a long period of service with British airlines, Major 
J. R. McCrindle, C.M.G., O.B.E., M.C., retired at the end 
of last month from the board of B.O.A.C. and from his post of 
adviser on international affairs for the Corporation. 

Major McCrindle, who was called to the Bar, Lincoln’s Inn, 
in 1927, and practised at the Chancery Bar until 1935, first 
became directly concerned with civil aviation when appointed 
managing director of Hillman Airways in that year and, later, 
of British Airways. On the formation of B.O.A.C. in 1940 he 
was appointed deputy director-general and has been a member 
of the board since 1946. He is also on the board of East 
African Airways and of B.O.A.C.’s associated companies, 
B.W.LA., Bahamas Airways and International Aeradio. After 
service in the Army and the R.F.C. in 1914-18, he was, in 
1919, given a permanent commission in the R.A.F. which he 
resigned in 1922. Maj. McCrindle has been a member of the 
executive committee of JATA since 1945. 


Captain Byas 

WE are sorry to have received a report from a correspondent 

that Captain C. W. Byas, R.N. (retd.), was killed while 
flying in a Tiger Moth belonging to the Beira Flying Club in 
Portuguese East Africa recently. He will be remembered by 
many people as Deputy Chief Naval Representative and 
Director of Naval Aircraft Development and Production at 
the Ministry of Supply. More recently he had been working 
with the Ordnance Department of the Federal Rhodesian 
Government. He was chairman of the Salisbury Flying Club. 

Cyril William Byas was born in 1902 and educated at 
Pietermaritzburg College, South Africa, and then at R.N.C. 
Osborn and Dartmouth. He entered the Royal Navy in 1916 
and qualified as a pilot in 1925. He was with No. 43 Squadron 
from 1926-27 and served on H.M. Submarine M2 from 1927-28. 

After serving on H.M.S. “ Eagle,” “ Glorious,” “* Courageous ” 
and “ Hermes” he was with Coastal Command, 1937-39, and 
then on the staff of Rear Admiral, Naval Air Stations, during 
1939-41. He served on H.M.S. “ Dorsetshire ” until the vessel 
was sunk by the Japanese in 1942. 

Captain Byas was appointed Director of Naval Air Organiza- 
tion, Admiralty, from 1943-45, and commanded H.M.S. 
* Arbiter” and “ Queen” during 1945-46. He was Adviser on 
Aircraft Accidents from 1947 until 1948. 


Powered by two 1,300 s.h.p. Napier Gazelle free-turbine engines, weighing 18,000 Ib. all-up, it cruises at 120 knots; cabin 


length is 24 ft. 
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jews of Aircraft, Engines and Missiles 


15 stretchers and crew of two. 


H.P.111 PERFORMANCE,— Take-off 
distances needed by the projected H.P.111 
military transport have been given by 
Handley Page. As a strategic transport 
this aircraft, derived from the Victor 
bomber, will have a take-off run of 
2,400 yd. and carry a 53,000-lb. load for 
3,250 nautical miles or a 30,000-lb. load 
for 5,000 nautical miles. Cruising speed 
will be 470-500 knots. As a tactical trans- 
port the H.P.111 will take off in 1,000 yd. 
and carry a 30,000-lb. load for 2,000 
nautical miles. 


PERSIAN AUSTERS.— Auster Air- 
craft, Ltd., is to supply 15 JSL Aiglet 
two-three-seat trainers (D.H. Gipsy Major 
10/2) with spares to the Persian Govern- 
ment. The first two aircraft are at present 
being shipped out. They are finished in 
a special butyrate dope which is non- 
inflammable and _ specially suited to 
tropical conditions. The type is generally 
similar to that supplied to the Pakistan 
Air Force, 


* VIGILANTE.—The North 
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Fa NN ain sal 


Howard Levy photograph 


NEW ROTORPLANE.—The Vertol 107 is the prototype for the YHC-1, 10 of 

which are on order for the U.S. Army, three with T53 and seven with T58 turbines. 

The military version will have a loaded weight of 15,550 Ib. and carry 22 troops or 

Length (rotors folded), 44 ft. 3.6 in.; rotor dia- 

meter, 48 ft. 4 in. Each landing-gear pod holds 150 U.S. gal. of fuel. The fuselage is 
sealed for amphibious operation. 


ATLANTIC FLIGHT.—Max Conrad 
landed a Piper Comanche Super Custom 
(250-h.p. Lycoming) at Bocca di Falco, 
Palermo, Sicily, on June 23 after a 4,400- 


American A3j two-seat 
all-weather attack aircraft 
for the U.S. Navy has two 
15,000-Ib. thrust General 
Electric J79-2 turbojets. It 
is scheduled to fly shortly. 


FOR TROOPING.—A 
model of the Armstrong 
Whitworth A.W. 660, 
showing the beaver-tail 
door, developed from the 
Freightercoach. 


cdetkinaes: 


Next Week 


EXT WEDNESDAY, July 16, 

is the 10th anniversary of the 
first flight of the Vickers Viscount. 
The event will be commemorated 
in THE AEROPLANE next week by a 
series of special articles dealing 
with the pre-flight and post-flight 
development of the design, together 
with cut-away and tone four-view 
drawings of the Viscount 812 for 
Continental Airlines. 


mile non-stop ‘light from Idlewild, New 
York. This delivery flight was achieved 
in 32 hr. 53 min. Fuel carried was 325 
U.S. gal. Before refuelling Conrad flew 
to Rome and then to Cannes. 


ORPHEUS TEST BED.—A Bristol 
Orpheus 801 turbojet has been installed 
in an F-86E Sabre for proving installa- 
tion and instrumentation, and flew at 
Filton on July 3. This engine is later 
to be replaced by an Orpheus 803 for 
flight development purposes. The B.Or.3, 
the production version of the Orpheus 


803, gives a thrust of 4,850 lb. for a 
weight of 825 lb. and powers the Fiat 
G-91 NATO lightweight strike-fighter. 


NEW CESSNA.—A retractable under- 
carriage is fitted to the Cessna Model 185, 
which is otherwise similar to the Model 
182. Main wheel units pivot through 
45° and retract into the fuselage. 


Kemsley Challenge Trophy 


J. E. G. Appleyard. Chilton D.W.1la, G-AFSV; H. B. Iles, Miles W. VY. Fitzmaurice, 


AIR RACE ENTRIES 


As we go to press the latest entries for the National Air Races at Coventry, July 10-12, are as under. 
Visiting aircraft will be allowed in to the aerodrome up to 10.15 hrs. and between 12.45 and 14.00 hrs 
on Friday; up to 10.30 hrs. and between 11.45 and 14.00 hrs. on Saturday. 


M.18 II, G-AHKY; We. Cdr. R. H. MclIntosh, D.F.C., A.F.C., Denyer, G-AIVW; J 


Proctor 3, G-AEBOJ; A. J. Spiller, Proctor 3, 
Paine, Proctor 1,G-AHNA; T. K. Knox, Proctor 3, G-AIHD; A. Barker, 
Proctor 3, G-ALFX; P. Blamire, Gem ni la, 
Gemini 3c, G-AKEG; G. Marler, Falicon-Six, 
Gemini 1a, G-AKKB; R. R. Paine, Hawk Speed-Six, G-ADGP; P. S 
Clifford, Mew Gull, G-AEXF; F. Dunkerley, 


(provisional) 
All will fly Tiger Moth G-APDZ 
Osram Cup Czechoslovakia: Z. Beseda, Zlin Trener 6, OK-LLL; J. Blaha, Ziin 
B. Maile, Aeronca Champion, G-AOEH; D. Westoby, Autocrat, Trener 6, OK-MGN; Hulka, Zlin Trener 7, OK-MGM; K. Krenc, 
G-AIPV: G. F. Hancock, Turbulent, G-APBZ; K. B. Neely, Auster Zlin Trener 6, OK-MGK; V. Krysta, Zlin Akrobat, OK-KMD; M 
5, G-AKTF: C. E. Elton, Arrow Active, G-ABVE; O. V. Holmes, Prikry!, Zlin Trener 6, OK-MGN. (AI! entered by Acroklub C.S._R.) 
Hornet Moth, G-AEWY; C. A. Nepean Bishop, Tiger Moth, G-APDZ; France: L. Biancotto, Zlin 226, OK-KNP; M. Charollais, Stampe 
J. Heaton, Jackaroo; D. F. Ogilvy, Comper Swift, G-ABUS; D. SV.4C, F-BCZC; Le Chevalier D’Orgeix, Stampe SV.4, F-BBVF; 
Miles Hawk-Trainer 3; A. H. F. Guillou, Stampe SV.4C, F-BCZP; G. Verette, Stampe 


Hartas, Jackaroo, G-ANZT; W. H. Bailey, 
W. P. Bowles, Monarch, G-AIDE; J. Hill, 


N. H. Jones, Turbulent, G-APIZ 


G-AHFK; A. S. K. 


G-ALZG; E. Crabtree, Wardiey, G-AHNI; 
G-ADTD: F. Dunkerley, 


Sparrowjet, G-ADNL 
D. M. Hartas; P. J 


Tipsy Belfair, G-AFIJR; SV 4A, F-BCFB 
Switzerland: F. Liardon, Biicker Bi 133 Jungmeister, HB-MIC 


(See also pages 61-65.) 
Goodyear Challenge Trophy (for Tiger Moths) 


Pothecary, cc APJP; J. M. Donald, G-ANZU; 
D. W. Phillips, G-ACDC; Miss M. MacKellar, G-ANZZ; B. J. Snook, 
G-ANSH; A. G. Oldham, G-AODR; C. Boddington, G-AOXS; J. A 


G-AOXN; M. H. Reid, 

Lockheed Aerobatic Contest 
Great Britain: C. A. Nepean Bishop; C. Boddington; G. F. Hancock; 
Langstone; C. M. Labouchere; D. W. Phillips 


G-AOAA; |} Ir. Francis, G-AOXJ; J. H 


P. Meynell, G-ANEL; H. A. G. Smith, 
G-AOZB 


: : a 
4 RE CR 
ee 
oe 
_ nee 
= Pe = 
Pe = 
oe 
a 
ee 
- 
ee ee ic ies pn sie ie ng SE 8 rete 1 = = 
wate | a: 
SS” as = a, 
“ A : A co 
€. , a 
my - | iad 
4 hy? 
# “ a ie, 4 es 
$ 4 a tant 
i a. a: = ec 
; s i a 
;  - 
f eS 
; Me - 
Q . 
e) me. 
DB ri hae 
mag og SS Bee 
mae A. ——a 
n - y 
‘Sige 
Leen) | ne 
a 
iit 
f i 
ian 
Ge 
1 com 
a 
ae 
- 
ee 
ee. 
} CE 
4 { Digs 
t 4 i f be H } sie 
} ' t ee 4 ie 
: } od wie m 
| ; H yal 
. ay " va - a J 
inn i es a er ae 
a 2 eee Hl tee | eos : £ 
oe as Ss is ee H ‘ 
ope By _ >” q { 
A ¥ Z Be ; 
bite ail He "4 es 
fi é ; oo FS 1 : 
md ‘ cola Es oa | a 
“ye - to Bis 
ee a : - cee 
‘ re eh 7 
a : . % ae a 
a ei xine. % fe a 
pee ro ae L&I aa 
oa 
= 
I il i 
‘ Me : 
ee ! bi. 
age FS : ee ar = ice 
- ll © cman - , < 
Co — : ————— mata ! e 
- q mY 
Ec — PvhRDvOEOOXOv SS ———— Bayes | 
| ee an 
| ‘ 
Re 
f i? 
| | tis 
: | | ~ FE 
J ie 
us) 
! 
ee | 
ee a eee ee ee a ee ae ee eS a ne et ee 
fl 
a: 
: : = egy) te 
Beers 
: a 


reals aes 
tye 


nice 5s tle ar 


THE AEROPLANE 


SCIMITAR TRIALS.—Experimentai 
cold-chamber trials are being made on 
a standard Supermarine Scimitar naval 
strike fighter to evaluate such trials with 
regard to normal winterization procedure. 


FIRST B-52G.—Due for roll-out on 
July 23 is the first Boeing B-52G “ wet- 
wing” Stratofortress. This integral- 
tanked 450,000-lb. aircraft will carry a 
North American GAM-77 Hound Dog 
air-to-surface weapon under each wing. 
The 14,000-mile range B-52G has Pratt & 
Whitney J57-P-43W engines; the Hound 
Dog has the JS2 turbojet. 


JET PROVOST IN PERU.—During 
its current South African tour the Hunting 
Jet Provost demonstrator has been used 
to train up to solo standard five pupils of 
the Peruvian Air Force. Its pilot, Mr. 


Commercial Aviation Affairs 


BRITANNIA TOU R.—G-ANCD 
landed at Filton on June 30 after its 
27,400-mile, 23-day demonstration tour 
(see last week's issue, p. 6). The final 
3,350-mile stage from Bermuda to Filton 
was flown in 8 hr. 50 min. 


BRITANNIA INTRODUCTION. — 
Canadian Pacific Airlines plan to intro- 
duce their Britannia 314s on the Van- 
couver-Tokyo-Hong Kong run during the 
latter part of August. 


NOW AIR FRANCE.—A direct ser- 
vice between Paris (Orly) and Moscow 
will be started later this month by Air 
France and Aeroflot. The former will 
use L-1049s and the latter will use 
Tu-104s. Meanwhile, K.L.M., whose 
Amsterdam- Moscow service was 
announced a fortnight previously (see 
THe ArERopPLANE of June 27, p. 834), will 
not now make an intermediate landing at 
Warsaw. 


FREE CONNECTION. — Passengers 
to the U.S.A. or Canada travelling from 
South Wales or the West of England can 
now fly by Cambrian Airways from 
either Cardiff or Bristol to join the 
B.O.A.C. service at Manchester without 
additional fare. Services from Cardiff 
and Bristol provide good communications 
with B.O.A.C.'s night and day flights 
from Manchester 


22,000-MILE CHARTER.—A specially 
converted Britavia Hermes 4, with 16 
sleeperette seats instead of the normal 
67 seats, recently completed a six-week, 
22,000-mile round-Africa charter for the 
Shell Petroleum Company. The aircraft 
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FOR HIGH FLYING.— 
This picture of the 
Chance Vought F8U-3 
Crusader shows the 
new ventral fins in 
the horizontal posi- 
tion. In flight they 
assume a vertical 
attitude. 


‘ 


R. N. Rumbelow, was assisted by a 
Peruvian A.F. officer, and three ab initio 
pupils were sent off solo after just over 
12 hr. dual at the F.T.S, at Chiclayo; the 
two remaining students, with limited 
piston-experience, took just under 7 hr. 


FIAT  F-86K.—Production of the 
F-86K by Fiat is now complete, 231 air- 
craft having been built, under U.S. spon- 
sorship. Of these, 65 were delivered to 
the Italian Air Force, 68 to the French 
Air Force, 88 to the Luftwaffe, five to 
the R.No.A.F. and five to the R.Neth.A.F. 


OPERATIONAL SNARK.—For the 
first time, on June 27, a North American 
Snark surface-to-surface missile was 
launched by the U.S.A.F. squadron 
which will operate these missiles in the 
field. It was fired from Cape Canaveral 
on a 5,500-mile flight. 
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ORENDA HOURS.—It can now be 
revealed that in January last the Orenda 
Iroquois turbojet completed a series of 
runs totalling more than 100 hr. in the 
engine propulsion tunnel at the NACA 
Lewis Flight Propulsion Laboratory, 
Cleveland, Ohio. Normal relights, using 
the patent Orenda method, were achieved 
after induced flame-outs at up to a simu- 
lated 60,000 ft. Development engines 
have completed more than 5,000 hr. of 
bench running. Further tests are to be 
made at the company’s own high-altitude 
tunnel later this year. which should 
permit investigation of performance at 
100,000 ft. at Mach 2. 


ARROW MODEL AT  S.B.A.C. 
Avro Aircraft of Canada announce that 
a 1/12-scale model of the Arrow will be 
on show at the S.B.A.C. Display in 
September and at least four other models 
of the aircraft will show it in the 
“ various flexible réles to which it can be 
adapted.” 


CZECH PRODUCTION.— It has been 
officially announced that 200 Aero HC-2 
light helicopters are to be made for home 
and export orders. Developed by a team 
led by J. Slechta, the HC-2 has an 
80-b.h.p. Praga D engine and seats two. 


PROPJET CONTRACT.—Lycoming 
announce that they have received a 
$6 million contract from the U.S.A.F. 
and Army for their 960-s.h.p. T53-L-3 
propjet engines; delivery is to start in 
November. A $10m. order for the 860- 
s.h.p. helicopter version of the engine 
was announced recently. 


was completely refurnished by Britavia 
for the flight. 


KARACHI EXTENSION.—The 
Pakistan Government has now authorized 
the expenditure of more than £1 million 
on Karachi Airport so that the future 
runway(s) will be suitable for use by the 
long-haul turbojet transports. 


SOUTH AFRICAN AIRPORT.—The 
new Bloemfontein civil/military aero- 
drome—known as General J.. B. M. 
Hertzog Airport—was opened for use on 
July 1. The main runway is 8,400 ft. in 
length. 


1,000th FROM DOUGLAS.— On 
July 3 Douglas Aircraft delivered the 
1,000th aircraft in the DC-6/7 series. This 
was a DC-7 for United Air Lines—the 
57th of the type for this operator. 


FREIGHT DOOR.—The 

door of a Viking modi- 

fied by B.K.S. Engineer- 

ing, Ltd., of Southend 

Airport, to allow the 

loading of acar measures 
70 in. by 96 in. 


CARIBBEAN = INCREASE.— British 
West Indian Airways are now operating 
two Viscount services daily between 
Kingston, Jamaica, and Miami—thus 
beginning at last to compete seriously 
with the frequencies offered by Pan 
American, K.L.M. and Avianca between 
these points. 


STANDARD ANNIVERSARY.—By 
way of celebration of a 75th anniversary, 
Standard Telephones and Cables held an 
exhibition at the Waldorf Hotel, W.C.2. 
between June 30 and July 4. Amongst 
new equipment on display or demonstra- 
tion were the transistorized airborne 
VHF/ILS/VOR and the Commutated 
Antenna DF system. “ Museum ” exhibits 


included a specimen of the original 
Fleming diode valve (of 1904) and a 
replica of Graham Bell's 1876 telephone 
Set. 
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COMFORTING WORDS. — Sir 
Reginald Verdon Smith, chairman of the 
Bristol Aeroplane Company, told Bristol 
apprentices at their annual prizegiving 
that he did not believe that the prospects 
of aviation were any less bright than 
hitherto or that boys entering it for 
training would lack a bright future. 


AVIATION WORKERS. — People 
employed in the “manufacture and 
repair” of aircraft during March, 1958, 
numbered 252,800, a figure which com- 
pares with 264,600 in March last year 
and 251,900 in March, 1956. 


ROTODYNE BOOST.—Speaking to 
the Australian Branch of the R.Ae.S. in 
Melbourne on June 20, Mr. R. E. 
Hardingham, A.R.B. secretary and chief 
executive, described the Fairey Rotodyne 
as an example of the “ perfect aeroplane.” 


Military Aviation Affairs 


R.A.F, RECRUITING. — More 
recruits signed on for nine years or longer 
in the R.A.F. in May than in any other 
month since the War. Recruiting figures 
for May issued last week show that the 
Service attracted 575 long-termed recruits, 
compared with a monthly average of 283 
in the previous 12 months. 


NEW EQUIPMENT.—No. 407 Mari- 
time Patrol Sqn., R.C.A.F., at present 
flying Lancasters, is to be re-equipped 
with Lockheed Neptunes in September. 
Two other squadrons of the Maritime 
Air Command, Nos. 404 and 405, have 
flown Neptunes since 1955. 


F.A.A. WIN.—Aircraft Artificer R. 
Curtis became the rifle champion at the 
Royal Naval meeting at Bisley last week. 
thus becoming the first member of the 
Fleet Air Arm to win the individual 

hampionship. The Air Command team 

so won the inter-command rifle cup. 


TANGMERE CLOSES.—The Fighter 
Command station at Tangmere was closed 
last month. At the final parade a Spitfire 
ind a Hurricane led the fly-past of 
Hunters and Meteors. The two Tangmere 

gquadrons—Nos, | and 25—are being 
1erged with Nos. 263 and 153 Sqns. at 
Stradishall and Waterbeach. 


SURPLUS CARRIERS.—tThe aircraft 
carriers “Unicorn,” “Perseus,” “Theseus,” 
Ocean,” “Glory” and “ Warrior” are 
ow deemed surplus to Royal Navy 
equirements and will be scrapped if they 
innot be disposed of otherwise. It is 


He also told of how the British aircraft 
industry is trying to develop aircraft 
capable of very high cruising flight and 
low take-off and landing speeds. 


R.A.F. BENEVOLENCE.—The Rt. 
Hon. George Ward, M.P., Secretary of 
State for Air, has been elected a vice- 
president of the R.A.F. Benevolent Fund. 
The president of the fund is H.R.H. The 
Duchess of Kent: Viscount Knollys is 
chairman of the council. 


T.W.A.s’ PRESIDENT.—Mr. Charles 
S. Thomas, a former Secretary of the 
U.S. Navy, has been elected president of 
Trans World Airlines. This post has 
been vacant since the resignation of Mr. 
Carter L. Burgess last December. Mr. 
Thomas has necessarily resigned from 
his position on the board of Lockheed. 
Mr. Warren Lee Pierson is chairman of 


APPRENTICE AWARDS. 
—Sir Eric Ashby, vice- 
chancellor of Queen's Uni- 
versity, Belfast, recently 
presented prizes to 
apprentices of Bristol 
Aircraft, Ltd. 


THE AEROPLANE 


GROUP CHAIRMAN. — Sir Thomas 

Sopwith, C.B.E., Hon. F.R.Ae.S., chair- 

roan of the Hawker Siddeley Group, Ltd., 

of which Sir Roy Dobson, C.B.E., Hon. 

F.R.Ae.S., J.P., has just been appointed 
managing director. 


T.W.A., which is a subsidiary of the 
Hughes Tool Company; the choice of 
president rests with Mr. Howard Hughes. 


MET. AWARDS.—At the R.Ae.C. on 
July 15 Dr. J. M. Stagg, C.B., O.B.E., 
Director of Services of the Meteorological 
Office, is to present briefcases to Capts. 
R. H. Rose and W. J. Wakelin (B.E.A.) 
“for long and meritorious service in the 
provision of weather reports.” Fifteen 
other pilots are to receive suitably 
inscribed books. The ceremony is 
sponsored by the G.A.P.A.N. 


understood that the last-named, which 
has been partially modernized, will be 
sold if possible; meanwhile she is remain- 
ing on reserve. 


R.C.N. MISSILES.—The McDonnell 
F2H-3 Banshees of Sauadrons VF 870 
and 871 of the Royal Canadian Navy 
are to be armed with Sidewinder air-to- 
air homing missiles, which are in wide- 
scale service with the U.S.N. The first 
R.C.N. aircraft to be equipped were the 
Banshees of VX 10, the experimental 
squadron at H.M.C.S. “ Shearwater.” 
Only slight modification of the aircraft 
is necessary to Operate with the Side- 
winder, which uses infra-red homing and 
weighs about 155 Ib. 


IRON AND GYPSUM.— 
Designed by Lynn Chad- 
wick, a former F.A.A. 
pilot, this model is of a 
memorial to the historic 
two-way crossing of the 
Atlantic in 1919 by the 
airship R.34. It is pro- 
posed to erect it at London 
Airport under the auspices 
of the Air League. 


AIR LIFT TROPHY.—For the second 
year running No. 24 (Commonwealth) 
Sqn., Transport Command, has won the 
Berlin Air Lift Gold Cup, which was 
presented in 1955 to commemorate the 
part played by the R.A.F. in the 1948-49 
operations. It is for general efficiency, 
flying safety, courtesy and aircrew smart- 
ness. The squadron is commanded by 
Sqn. Ldr. D. W. Hitchins, R.A.A.F. 


HENLOW FLYING TROPHY.—The 
1958 competition for The de Havilland 
Flying Trophy, which was presented last 
year by D.H:s to the R.A.F. Technical 
College, Henlow, for annual competition 
among third-year cadets, has been won by 
Snr. Tech. Cdt. B. C. Kirby. 


aa 
: ae 
as 
: Bee =a ae e 
bee 
iS 
Tis 
Pe AN 
Cs ae 
53 | = ag 
a e 
‘nda . = eo 
3 of Bs = Ber 
ne , a % ; = % 
CA —— E ee 
ory, ie 4 :  - 
aa o x : aa 7 
Ve ; ; “ir 
mu- q 3 a 
Ines : ; a E i ee 
. of : E : aa .. 
he ; : 7 ae 
u te ; : ee i 4 ea 
jde [ = he ae 
uld } > a 
af : er F Bei 
neces F ein) 
- - es. 
Ly = : P Mago 
= = - mee 
that . 3 —— 
in = e er 
dels . ’ e ae 
the _ 
| be be 
ere 
a 
een — é : 7 \ oe 
. -2 nial J a a8 5 “a as agin a f ee 
me be sy oa” 
am acell a ae cS 
an - + 2 | ? 1 ie 
oO. q Xe te es a 
a a ee 4 H =a 
: * “d : Me 4 a 
ing : <5 4 . - 
a a “3 i i ‘ - BS: 
ls — : ' 
ee a Bio? ‘a 
i a : fee 
in ey an as H Rees 
5()- = — ~ an ee 
ah % = ¥ S. 
ine s i ar ; : { i 
Fess : pe Ri, 
ana EES Bee 
a ag ee ee d E 
ee 
| 7"? 
ish p 7 
ng ll 
en ae 
if aa 
us a! a 
sly igs i 
an : 
en CC 
- a 
bis 
By hea 
Y; ri 
in a 
. 4 7 
ra : 7 
st q Bete 
| Z 
a~ " me ua 
te 4 eo 
>d — 
ts a 
ue 
al a 
a _ 
le 
’ ‘ a 
—— = x Sa s ae ; _ 
ere ae ; — - 7 
= ‘ . ree gee: e z q 7 
; 7 << “= : ‘on 
v" ‘ . ae > . 
; Sa i 
. 4 aoe 
43 A x : - 4 1 Ss 
: ' Bee. 
K ‘at 4 — Ee Y iS Fits 
, Z > > on 
ee : 
as é | ees g é& - a 
< aes - ; ’ mom i ; 
Fs: Le ™ " pr} 
f) & > 4 ’ a" r : 
alr. ad, = a = ae i : 
eee eae: y 3 F * 
z & % : 
é a ' Se z 
ae . | r 
; ste ode : zz d : . i oe 
aa 
; cas 
ae 
a ee 


pe. seme 


— a 


THE AEROPLANE 


56 


AIR TRANSPORT 


JULY 11, 1958 


Comet Progress 


HE first of the D.H. Comet 4s for B.O.A.C. put in 137 flying 
hours between April 27, the date of its first flight, and 
June 27. 

During the second half of this month it will fly in Africa on 
tropical trials and is due to leave Hatfield tomorrow, July 12, 
for Khartoum. Measurements of performance and fuel con- 
sumption at different engine powers will be made on this 3,060- 
statute mile flight. The tropical trials are of a confirmatory 
nature, since representative tests were completed in October, 
1957, with the development Comet 3. 


Comparing Noise Notes 


R. HAROLD WATKINSON, Minister of Transport and 
Civil Aviation, was due to leave last Tuesday for Ottawa 
and New York, where he was to discuss turbojet operating 
problems with the Port of New York Authority. Sir Gerard 
d’Erlanger, chairman of B.O.A.C., was travelling with the 
Minister and they are due to return to London tonight. 
With M.T.C.A. and P.N.Y.A. as the two organizations which 
are holding out in their insistence on maintaining reasonable 
noise levels at terminal airports, the visit is of particular 
importance. 


Good Word For Dectra 


EMEMBERING the international verbal battle which has 

for some time been raging about the relative merits of the 
different philosophies for short-range aids, it is comforting to 
remember that the battle for the long-range aid has not been 
nearly so intense. Dectra has offered as good a prospect as any 
for special purposes in this field and a recent report by Pan 
American has been particularly encouraging because this opera- 
tor had no reason for pulling punches. 

Tests were made during February, March and April this year 
by P.A.A. during 27 North Atlantic crossings involving 435 
flying hours in a Stratocruiser equipped with Dectra equipment 
and Flight Log. 

The report, which was completed early last month, said that 
the system was, within the area of fixing cover, found to be 
reliable, highly accurate and simple to operate—as well as 
providing a new concept in the presentation of information. 
The accuracy was found to be superior to the standard navi- 
gational systems against which it was checked. 

Criticisms concerned the lack of Dectra fixing cover west 
of Newfoundland and the inherent possibility of ambiguity if 
an accurate fix could not be fed into the equipment when it 
was being set up. The first criticism would be met by the 
installation of a ranging station on the U.S. Atlantic coast some 
1,500 miles from Newfoundland. Cape Hatteras was suggested 
as a Suitable area for a site. The possibility of ambiguity— 
which may be troublesome if the equipment cannot be set up on 
the ground within Dectra coverage, or in the air by Decca or 
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by some similarly accurate fixing method—would be reduced 
by the incorporation of a lane identification system. 

Among various recommendations made by P.A.A. was one 
to the effect that the ranging meter could be coupled to a direct- 
reading ground-speed meter which could be recalibrated as 
required during flight on an east-west track to match the lane 
widths. During the evaluations the P.A.A. crews evidently 
evolved a technique for determining ground-speed by timing 
the ranging meter’s rotations, each of which represent one 
iane on the chart. Others were that lock-on or warm-up time 
(now of the order of 10 minutes) should be reduced and that, 
for the benefit of high-speed aircraft, the tracking signal should 
be either continuous or of a higher recurrence rate. At present 
this signal is given as a brief pulse every 10 seconds; a 480-knot 
aircraft might be crossing lanes at the rate of one every 10 
seconds and the indicator would be at the same relative phase 
point and thus note no change. 

The report stresses the value of the pictorial track presenta- 
tion and the need to have the display mounted in such a way 
that it can be scanned continually by both pilots. 


Ghana’s Airline 


CF" July 4 Ghana Airways, Ltd., was incorporated in Accra 
with a nominal capital of £400,000. The formation of the 
company is the result of several months of negotiations between 
the Government of Ghana, who have subscribed 60% of the 
capital, and B.O.A.C. Associated Companies, Ltd., who have 
subscribed the remaining 40%. 

Ghana Airways will be controlled by a board of directors 
consisting of a chairman and two directors appointed by the 
Ghana Government and two directors appointed by B.O.A.C. 
The executive running of the airline will be the responsibility 
of a general manager. The training of Ghanaian nationals to 
take over the management, administration, flying and engineering 
sides of the airline is to be undertaken by B.O.A.C. Associated 
Companies at the expense of Ghana Airways. In the first place, 
however, Europeans will be seconded to Ghana Airways. 

The new company plans to begin international services on 
July 16 and to take over all of the existing domestic and some 
of the regional services from W.A.A.C. on or about October |. 

B.O.A.C. and Ghana Airways also signed a seven-year agree- 
ment on July 4 for the operation of pooled services between 
Ghana and the U.K. Initially, as from July 16, Ghana Air- 
ways will operate a once-weekly service between Accra and 
London, using Stratocruisers. As traffic increases it is planned 
to increase the number of Ghana Airways services until parity 
of frequency is reached. It is expected that Britannias, in 
B.O.A.C. and Ghana Airways liveries, will be operating on the 
route by the autumn of 1959. 


LOCAL SERVICE FIRST.—Fairchild delivered the first airline 
F-27 (their third production aircraft) to West Coast Airlines 
on June 22. Behind this aircraft here are the F-27s No. 2 (a 
Fairchild demonstrator), No. 4 (for Piedmont) and No. 5 for 
West Coast. The first Fairchild F-27 flew on April 12, 1958. 
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Forewarned is Forearmed 


gerne of market requirements—whether in air trans- 
ort or any other industry—are necessarily academic since 
the -'Tects of the global background which influences the final 
resulis can never be accurately assessed. Many attempts have 
been made to forecast future air traffic demands and almost as 
man» different results have been obtained. Between 1950 and 
1957 for instance, five competent bodies tried to assess U.S. 
domestic air traffic trends and produced the following variation 
in passenger-mile results for the year 1965 (in millions): 16,700; 
24,800: 37,000; 43,000 and 52,800. Forecasts of likely World 
demind have been even more divergent. 
>vertheless, the work is worth doing. The most recent 
forecasts are those which have been made by the International 
Civ'!| Aviation Organization’s Air Transport Committee—and 
summarized in THE AEROPLANE of June 27 (p. 886)—as a part 
of its study of the implications of the introduction of long-range 
turbojet aircraft. 

This study is, as we said in our June 27 issue, both objective 
and astringent and it is to be hoped that the complete report 
will be made available to all who might be interested. The 
Committee has necessarily made a number of basic assumptions 
in its calculations. These are: (1) the block speed for each 
type is the mean cruise speed less 15%; (2) the average pay- 
load capacity is 20% of the maximum; (3) the average daily 
utilization is eight hours for long-range jets and seven hours 
for medium-range jets and for turboprops; (4) the present 
delivery schedules are maintained; (5) the rate of attrition, from 
accident or otherwise is 2% per annum; (6) no allowances are 
made for the retirement or sale of aircraft; (7) an average load 
factor of 59.4%; and (8) global traffic demand continues to 
increase at the rate of 15% per annum. 

Iwo of these assumptions deserve comment. The traffic- 
increase rate is probably optimistic, so the over-capacity which 
has been forecast by the Committee may, in the event, be an 
underestimate. To offset this the effect of aircraft disposal 
(ignored in the study) may be quite considerable—though it 
must be remembered that most of the older transport aircraft 
will be sold, if at all, to other operators in the same business. 

The implications of the study—which finds that there will be 
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The estimated build-up of capacity which will be available for 
-he World’s scheduled airlines compared with that required 
for an annual 15°, increase in traffic. 


an excess of potential capacity of about 2,100 million ton-miles 
in 1960 and of about 1,600 million ton-miles in 1961—are 
broadly, as follow:— 

(1) There will be an excess of piston-engined aircraft equip- 
ment in 1960-61 and the airlines’ financial problems may be 
accentuated by difficulties in the disposal of this equipment, 
the value of which is likely to decline more rapidly than in 
the past. 

(2) If traffic is to be developed rapidly enough to keep 
the load factors at a satisfactory level it may be necessary 
to introduce some specially low fares. 

(3) There may need to be more inter-airline co-operation 
over matters such as the exchange of aircraft and crews and 
the introduction of differential fares and new types of 
service. 

(4) Airports and airline operators will need to improve 
terminal traffic-handling facilities and governments will be 
called upon to spend much more on airports and air naviga- 
tion facilities. 

(5) More tourist hotel accommodation must be provided. 
The study offers some interesting and even disturbing figures 

describing the changes which are being made in airline fleet 
compositions. The proportion of turbine-engined aircraft in 
service will rise from 6% (at the end of 1957) to about 21% 
(at the end of 1961). More important still, the principal long- 
haul and medium-haul turbojet types will, in 1961, be providing 
about 21% of the potential World productive capacity while 
representing only about 6% of the numerical total. Each of 
the long-haul turbojets is equivalent in work-capacity to three 
of the big piston-engined types—or to about 20 DC-3s. 

We have a curious situation emerging in which about a fifth 
of the future aircraft capacity is to be provided by aircraft 
the characteristics of which are right outside previous trends in 
terms of maximum take-off weight, cruising speed, runway 
requirements, price and potential earning capacity. Yet these 
new and necessarily somewhat specialized transport units must 
somehow be made to fit into an environment in which, at 
present, about 45% of all international flights are in the 50-300- 
mile-stage group and in which only about a third of the inter- 
national passenger-miles are flown over the stages of 1,800 miles 
or more which suit the bigger turbojets. 

Obviously—for a while at least—the long-haul jets will be 
used on many medium- and short-haul routes in order to ensure 
their full utilization. In such a situation the lower operating 
costs (at least over shorter stages) assumed for the turboprop 
aircraft will be competitively significant only if the savings can 
be passed on to the user by means of differential fares. 

Meanwhile (as we noted in the issue of June 27) a report of 
a year’s work by the Implementation Panel—set up at Caracas 
to study regional requirements for the turbojet era—while being 
no more than mildly disquieting, suggests another discomfort 
for the operators. There is, apparently, little hope that adequate 
funds will become available for navigational-aid and associated 
improvements in many parts of the World, so the report finds 
that the airlines are the only other possible source of additional 
revenue for World-wide improvements on an adequate scale 
and in time to be of use. Estimates of the amount of money 
required involve some $3.5 million for capital costs and a little 
leSs than this sum annually. 

The pill is sugared by the Panel's stated belief that increased 
efficiency will compensate the airlines for any charges which 
may have to be imposed and that the operating-agency concept 
may well be the rvost efficient means of providing the necessary 
facilities. With such agencies (International Aeradio is an 
example) the airlines would at least feel that they were retaining 
some control of planning and expenditure and might accept 
more readily the principle of “ user charges.” 

Although these ICAO documents may not make very imme- 
diately cheerful reading for the airlines, they are, im our view, 
fundamentally encouraging—and for two reasons. The first is 
that nothing but good can come out of forthright, factual 
comment from an independent international organization. The 
second is that it is always better, in the long term, to know and 
to accept the worst that can happen. The World's airlines 
may or may not be in for a rough time—but they and the 
remainder of the aviation industry can be made ready to face it. 
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The scene at Lympne Airport in 1950. This airport was used 
by Silver City until their own Ferryfield was opened in 1954. 


CONOMICS was once described as the dismal science but, 

as the art mistress said to the gardener, it all depends 
which side of the fence you're on. In the present case I am 
in the happy position of having been asked by the Editor to 
write about the economic aspects of an eminently successful 
operation—Silver City Airways’ car ferry service. The brief 
is pretty broad and the task is not at all dismal since I have 
long been fascinated by several aspects of this highly specialized 
trade. : 

The first is the fact that, faced with the million and one 
things which have to be freighted about the World by one 
vehicle or another, the founder-members of Silver City made 
one of the most bizarre choices possible and took to ferrying 
cars expensively by aeroplane at a time when foreign travel 
from this country was distinctly depressed by low currency 
allowances, and on a route which was already well covered by 
shipping services. 

Hindsight, of course, indicates that it wasn’t really a bizarre 
thing to do at all, since the company has made it pay extremely 
well. ... But who would have promised that in 1948? 

The second thing which I find fascinating is that although, 
by the strict definitions of classical economics, Silver City 
produce nothing, the way they do it could almost serve as a 
text-book example of a production line. Actually, of course, 
they produce transport capacity, and, if you like to stretch 
terms a bit, they also produce properly processed cars and 
passengers, the process being their quick and efficient removal 
from the coast of England to the coast of France. This, 
however, is rather playing with words, so let’s go back to when 
this thing began. 

In retrospect, the small group of ex-Atlantic Ferry crews 
who formed British Aviation Services, the forerunner of Silver 
City, seem to have been somewhat more sophisticated than 
most, although they make no such claim for themselves. They 
had learnt their business in a fairly hard school and they were 
now prepared to hire themselves out as appraisers, accident 
surveyors, ferry crews and the like, having taken the precaution 
of ensuring the financial backing of the constituent companies 
of British Aviation Insurance, Co., Ltd. There was no con- 
spicuous demand for appraisals or for accident surveys, but 
there was good business to be done ferrying aircraft about the 
World during 1946. 

uring 1947 when this was showing signs of falling off, there 
occurred the partition of India, and a requirement to move 
thousands of refugees by air. The full story has never yet 
been told, and more’s the pity that this is not the place to tell it. 

Charters were arranged in Britain at Government level and 
the brief was to run a bus service, as required, between India 
and Pakistan. British Aviation Services were there with a 
Bristol Freighter on hire from the makers. At that time the 
Freighters were quite new and much admired in India. 

When the refugee airlift ended, British Aviation Services still 
had some time to run on the hire period of the Freighter and 
someone recailed that Jim Sims of Bristol had made quite a hit 
during a sales tour of the United States by flying motorcars 
about the place. They also remembered the comment of the 
air traffic control man who watched the Freighter sail 
ponderously down to earth and asked, “ Say, what is that?” 
Like a flash, back came the proud British answer, “ This is a 
Bristol Freighter,” ‘“ Uhuh,” said the interested American. 
“You make it yourself?” 
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Silver Cithn 


Similarly ribald remarks were made back at home about the 
possibility of making a living at flying cars across the Channel 
to France; but even independents must eat so they decided to 
try. The engineering offices in those days were at Blackbushe, 
but there was no future in operating cross-Channel from there 
so the first flight was made from Lympne to Le Touquet. 

The establishment at Lympne consisted of one caravan and 
one man, and communications were provided by the M.C.A. 
constable’s telephone. Customs checks were done in the open 
in a corner of the field. This is known as keeping the overheads 
down in a properly planned operation, but in those speculative 
days it was more a question of what the kitty would stand. 

Independents were still not allowed to run scheduled services 
and each load had to be operated as a charter. Just how you 
achieve that with unrelated cars and passengers and achieve 
reasonably regular operation, without actually becoming 
scheduled is best left to the imagination. The single fare for 
a small car was £27 and £32 for a large one. This allowed 
up to four passengers with each car but it barely covered direct 
costs and certainly made no profit. 

At the end of the year it was a toss-up whether or not the 
company went on with it. The Berlin Airlift began in the 
autumn and any aeroplane that could carry a load could make 
a living in Germany. Although this looked as if it might go 
on for years, it didn’t. It finished, for Silver City, in the spring 
of 1949 and the problem of how to earn an honest crust arose 
once more. 

By this time the company was known as Silver City Airways, 
by virtue of a financial link with the Zinc Corporation, whose 
headquarters were at Broken Hill, the Silver City of Australia. 
Despite the expensive-sounding name the future was doubtful, 
but there was at least one hard, encouraging fact, namely that 
the single Freighter had carried 170 cars across the Channel 
between July and September of the previous year. 

Looking back, 1949 also was quite a successful year. The 
Government granted one of its first one-year licences for a 
scheduled service and the company brought three Freighters, 
all on hire, into the operation and carried 2,600 cars, 100 motor- 
cycles and 7,900 passengers at the same rates as in the previous 
year. 

At close range, before the balance sheets were added up it 
didn’t look quite so encouraging. The company was now 
permitted to take bookings and there was some competition 
among the small staff to get in first in the morning to open the 
mail. If there were 12 bookings it was a good day. This was 
partly because the rates were high, compared with the fares 
charged on the competing ships. In addition the aircraft were 
not yet generating their own clientele and a good proportion of 
the cars and passengers carried were backwash from the ships 
people who had delayed booking and could not get a place. 


Scenes‘ at Ferryfield: In the departure lounge and unloading 
on the apron. Information about the constructional work is 
on page 78. 


Photographs copyright *‘ The Aeroplane” 
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Even so the results were encouraging and the company were 
granted a new two-year licence. With that they began to feel 
that they were really in business and justified in taking a big 
step; they bought an office. 

They also took another step which might well be copied with 
rather more freedom and energy by some much bigger com- 
panies. They reduced their fares and the immediate result was 
a large increase in business. 

Only a fool would claim that Silver City’s present success is 
due entirely to their far-sighted economic sense in adopting a 
policy of free competition and continually reducing prices. The 
truth probably lies nearer to the suggestion that these people 
were airmen, and, in seizing an opportunity to use their skills 
and the advantages of aircraft, found themselves automatically 
in competition with the ships whether they wanted to be or not. 

In another sense there has been no competition at all since 
no other air firm has considered that it could do the job better 
or more cheaply until the last two years or so and then on 
different routes. In effect, this gives Silver City the advantages 
of a monopoly, i.e., if you want to avail yourself of the speed 
and lower incidental expenses which air travel give in crossing 
the Channel you have to do it with Silver City because you have 
no choice. 

Classically, the monopolist can charge whatever price the 
traffic will bear and his profit may far exceed that which is 
conventionally regarded as fair. At the other extreme, com- 
pletely free competition should result in the lowest possible 
price being charged to the consumer, but usually, somewhere 
in between, there often arises a situation in which producers 
agree to divide the market equitably and charge agreed prices 
for their products. 

To summarize wildly, these states of competition are usually 
equated with degrees of efficiency; the monopolist need not 
bother to be efficient, competitors are forced to be (by the 
competition), and cartel members are protected from the colder 
economic breezes by the comfortable confines of their quotas. 

Be that as it may Silver City consciously adopted a policy of 
lowering fares to tap the mass market which has hardly begun 
to consider aeroplanes as means of transport. For four 
consecutive years there were fare reductions and consequent 
increases in traffic while the aircraft fleet increased from one 
aircraft on hire to eight on hire purchase. It is open to anyone 
to question whether fare reductions and increased traffic were 
cause and effect or just coincidental, but the evidence seems 
fairly convincing. 

In 1951 the number of cars carried was 7,529 and passengers 
30,137, the increases having been steady since 1948. The year 
1952 was the first in which traffic failed to increase over the 
previous year’s total, and that was the year in which the British 
tourist’s foreign-travel allowance was reduced from £100 per 
head to £25. In 1953, however, in anticipation of the delivery 
of six specially lengthened Superfreighters capable of carrying 
three cars and 15 passengers, fares were reduced by an average 


e 


Ferryfield, Lydd, as it appeared in 1954 just before ‘this 
operater-owned airport was opened. 


of 28%. For the first time the air became competitive with the 
surface carriers on price terms as well as speed and convenience. 
That year more than 39,000 vehicles and 96,600 passengers were 
carried and in August alone more than 13,000 vehicles were 
flown across the Channel—more than the total traffic carried 
in both 1951 and 1952. At peak week-ends 170 crossings a day 
were being made. To paraphrase an old tag, this may have 
been coincidence but if you believe that you’ll believe anything. 

In 1954 three more Superfreighters were added to the fleet, 
making a total of 15 aircraft; the fares were lowered for the 
fifth consecutive year and the Silver City management built 
their own airport. When you do that I suppose you can be 
said to have arrived. 

The new airport at Lydd, near Dungeness, was the first civil 
airport to be built in the United Kingdom since the Second 
World War and the only one anywhere specially designed to 
deal with the air transport of vehicles. In addition, control of 
the company was acquired by the General Steam Navigation 
Company, Ltd., a subsidiary of the Peninsular and Oriental 
Steam Navigation Co. 

These events had several useful consequences for Silver City. 
By merging with General Steam Navigation, which specializes 
in short-route operations to Europe, they acquired the advan- 
tages of a network of European agencies and, it is said, 
commercial know-how. One wonders if they were in need of 
much of this. The more interesting thing is how owning their 
own airport made it possible for Silver City to streamline their 
operations in the way which suited them best and thereby to 
set up about the smoothest production line in the business. 

Silver City face none of the problems of a major airline 
trying to provide a first-class luxury service in competition with 
other airlines bent on doing the same thing on the same route. 
Nor are they running a social service at an accepted loss. If 
the cars and passengers don’t come, their aeroplanes are swiftly 
turned to some other job such as general freight carrying, cattle 
and horse transport, or any charter job which comes along. 
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THE AEROPLANE 


Air Cdre. G. J. Powell, 

C.B.E., the principal 

figure behind the vehicle 

ferry until his retirement 
last year. 


This in fact they do every winter since the car ferry is a seasonal 
affair, although Silver City, to use their own words, try to 
stretch the summer at both ends through advertising and 
differential fares. 

However, the passengers do continue to turn up and in 
such numbers that the company are able to say to themselves 
that on a given day they will run, say, 60 flights. Accordingly. 
60 sets of cars and passengers are requested to arrive at the 
airport, at various times through the day, so that each aircraft 
load arrives on the spot about 35 min. before take-off. The 
sturdy British spirit being what it is, they often don’t. 

Nevertheless, the company finds that in practice the various 
alarums, excursions and delays of road transport tend to cancel 
out during any given day so that somehow or other the right 
number of loads are generally there at the right times. The 
vagueness is entirely in the public domain. 

Once the unsuspecting traveller is in the airline’s hands 
the system has got him and he might as well relax and enjoy it. 

The first thing he notices is a board which tells him, politely 
of course, to leave his car with the keys in it at the entrance 
to the main airport building. Then, while he and his passengers 
wander in to curb their anxieties with coffee, the car is whistled 
into a covered way with the aircraft load stations painted on 
the floor, and a simple overhanging bar to check that roof 
loads are not too high. Thus, while the Customs go through 
their rituals from a side office, each aircraft load can be made 
up inside the terminal building with the car owners at hand, 
but not uncomfortably hanging around, in case of difficulty. 

Meanwhile, outside, the aircraft coming back from France 
wheel up to parking positions painted on the apron and, before 
the propellers have stopped turning, motor-powered loading 
ramps are driven out and positioned for unloading, while the 
aircraft's nose doors are opened automatically from the cock- 
pit. Company drivers swiftly extract the incoming load and 
the new load is waiting on the apron before the last car is out. 
While the new load goes aboard the passengers are called out 
and have to walk only 30 yards or so to take their seats. Within 
10 minutes of arrival the incoming aircraft is turned round and 
ready to go. 

All flights are made under radar surveillance from take-off 
to touch-down to eliminate any wandering off course or any 
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unnecessary circuits at either end regardless of weather. There 
is no point, either, in climbing to gain useless height so all 
flights are made at less than 2,000 ft. and, since large fuel 
reserves are not needed and there is no point in carrying extra 
fuel to France and back, the fuel load and consumption are 
carefully calculated and adjusted accordingly. Ploughing a 
furrow like this, back and forth all day between England and 
France, is not my idea of a kappy day’s outing for an aircrew 
but, I say again, Silver City are running a very sophisticated 
transport operation, not a picnic. 

The average utilization of the aircraft is 6 hr. a day at peak 
and the average load rate is 6} to 7 cars per hour. Nowadays 
one aircraft is expected to do the work which four would have 
done in the old days and the 1949 total of 2,600 cars is now 
only one week’s work in a peak period. The Mk. 21 Freighters 
which the ‘company was using in the beginning cost £35,000 
each and the working life for depreciation is 10 years, so it 
doesn’t take much imagination to see that they are earning 
their keep. 

The newer aircraft cost £120,000 each and thus clearly do 
more work to earn their cost in the same length of time. If this 
were a major airline living off the top 10% or so of the popula- 
tion (financially speaking) and in fierce competition with the 
other airlines the commercial manager would be going frantic 


SILVER CITY TRAFFIC 


Year | Cars | Passengers| Remarks 


1948 170 N/A 
1949 | 2,600 7,900 


Charters only, July-September, from Lympne. 
Scheduled services (one-year licence) using three 
leased Bristol 170s. Summer only. 

1950 3,253 10,800 | Two-year operating licence obtained. Fares reduced. 
1951 7,529 30,137 Fares reduced. Maximum of eight 170s in use at 
peaks. Winter services started. 

1952 6,896 28,836 | Ten-year operating licence obtained. Two new 
routes. Travel allowance cuts. 

1953 | 24,011 95,287 Six long-nosed Bristol 170/32s introduced. Fares 


reduced. 
1954 | 30,966 110,687 Nine 170/32s and six 170s in use. Fares reduced. 
One new route added. Lydd Airport opened. 
1955 | 42,589 | 166,219 | 70,190 short tons flown. Fares reduced. Two new 
routes opened. 
1956 | 33,191 125,243 | Five more 170/32s added to fleet—making 22 aircraft 
in all. Fares increased. 
1957 | 34,361 117,178 Fares reduced. 
1953 | 55,000 | 200,000 | Fares reduced by amounts up to 50%. 
(est.) (est.) 


Note: In addition to cars, some 70,000 motorcycles and cycles were carried during 
10 years’ operation. 


for faster and more sophisticated aircraft. In fact he is remark- 
ably placid about the homely machines which trundle back and 
forth between England and France every 10 minutes of the day. 
It would clearly be very nice if some other aircraft could make 
the crossing in half the time and thus do twice as much work 
per day, but what would the initial cost be in this inflationary 
world? And what would the operating costs be? 

This is a corner of aviation in which the jet and the swept 
wing offer no advantages whatever, indeed it seems eminently 
possible that the solid unsophisticated Freighter will still be 
plying successfully across the English Channel in another 10 
years’ time. So, carefully concealing one’s chagrin at not having 
been bright enough to buy a large share in Silver City Airways 
10 years ago, all that remains is to wish them the best of luck 
for the next decade.—H. BRIAN. 
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OVERTURE TO COVENTRY 


INCE the French pilot, Adolphe Pégoud, started the business 

in 1913 aerobatic mancuvres have remained almost 
unchanged in their basic form and principles—it is in the 
permutations and combinations of aerobatics that advances 
have been made. 

Generally, aerobatics can be divided into specific categories: 
individual manceuvres carried out for personal training or 
pleasure without any particular sequence and at a “safe 
height,” or layman-type air-display aerobatics, when the object is 
to perform manceuvres best suited to excite the crowd—a com- 
bination of basic aerobatic evolutions and stunt flying which 
may lack finesse in view of the non-critical audience. Precise 
timing and sequencing are not essential here and such a display 
tends to get nearer the ground as the performance progresses; 
this display can be classified as “the display most likely to 
finish with a bang.” 

From the above evolves the classic Geoffrey Tyson-type aero- 
batic display so much admired in the 1930s during his time 
with the Alan Cobham air circuses. Here was precise, scientific 
flying, practised and calculated, which balanced between the 
spectacularly safe for public consumption and _ beautifully 
executed manceuvres to satisfy the most critical professional. 
The air circus, unhappily, being non-existent these days means 
that the professional aerobatic pilot is also non-existent in this 
country today. 

A particular type of aerobatic performance is that required 
from the professional test pilot. His performances are generally 
before wise and critical audiences unimpressed by stunt 
manceuvres but appreciative of the finer points. 

The object of the pilot is to put on the best possible basic 
aerobatic display, illustrating the precise and accurate control 
of the machine and, at the same time, giving delight to the 
observers with a skilfully executed and timed presentation. 
Such a presentation, if applicable, must show the aircraft at its 
best angles or conditions, i.e., if it is a noisy aeroplane the pilot 
throttles back as he approaches the spectators, gently opening 
up again as he draws out of ear- 
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Aerobatic Flying 


By Sqn. Ldr. Neville Duke, 
D.S.O., O.B.E., D.F.C., A.F.C. 


the customer’s interest is not to be diverted by the ground 
salesman to more liquid matters. 

Generally, five minutes is sufficient time for display if specta- 
tor interest is to be maintained, but this is none too long for the 
high-speed fighter, which is sky-consuming and therefore takes 
quite five minutes for take-off and some three manceuvres, 
including a high-speed run. 

Finally, there comes the aerobatic competition type of flying. 
This is a sphere wherein our pilots have not been prominent, 
due mainly to the lack of suitable equipment. Also, the British 
aviator in general is not particularly aerobatically minded and 
no emphasis is placed on perfection in this field. Unlike the 
French, for instance, we have no aerobatic schools or establish- 
ments which specialize in instruction in this art. Due 
acknowledgment should be made to the R.A.F. aerobatic teams, 
whose performances are top flight. This article primarily has 
in mind the civil field. 

There have been very, very few aircraft designed in this 
country specifically for aerobatics, due to the small demand no 
doubt. Some have been fairly successfully modified but, as is 
so often illustrated in aircraft design, a machine modified to 
carry out a task for which it was not primarily designed cannot 
compete with the specialist aircraft. 

Inverted fuel systems are essential, together with powerful 
and effective controls throughout the speed range, particularly 
at the low-speed end. A reduction in lateral stability below 
that normal for the type is desirable for crisp rolling perform- 
ance and ailerons on both top and bottom planes are desirable. 
The Tiger Moth is an example of an aircraft that could be 
improved in this manner. 

Larger rudder areas than usual are required to provide 
maximum positive control in flick manceuvres and spinning, 
particularly so that recovery is precise and positive. Also, 
adequate rudder is necessary for stall-turn manceuvres and 
prolonged flight with the aircraft on its side. Generally speak- 
ing, a reduction in stability about all axes below that desirable 
for normal use can be tolerated for 
aerobatics if the aircraft remains 


shot. 

Unusual manceuvres can be 
worked in, especially if they are 
the prerogative of a particular 
aircraft. One recalls with pleasure 
Zurakowski’s cartwheel perform- 
ance with a Meteor during the 
Farnborough air display in the 
early 1950s. 

The risk here, however, is that 
continuity may be lost, excessive 
time consumed and gaps occur in 
the performance when no action 
is taking place. It is essential to 
retain the attention of the spectator 
by. if possible, remaining within 
easy view all the time and by lead- 
ing One manceuvre into the other 
with maximum variety. Such are 
the rival attractions for the specta- 
tor’s attention at Farnborough that 
these points become essential if 
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arranged a 


International 


NATIONAL AIR RACES 


Leading event in» this country’s 
sporting aviation calendar, the National 
Air Races Meeting, 
July 9 to 12 at Coventry’s civic airport 
This year is the 10th 
anniversary of the 


In conjunction with Coventry Corp- 
oration, the Royal Aero Club has 
comprehensive flying 
display with Service participation. An 
Event, the 
Lockheed aerobatic contest is to be 
flown for the fourth time. well co-ordinated and correctly 


neutrally stable longitudinally. 

Adequate engine power is 
required to keep or regain height 
during manceuvres, although the 
inverted system will compensate 
an underpowered aircraft. 
takes place from The preceding remarks are 
recorded with the light piston- 
engined machine in mind, such as 
the Tiger Moth, Magister or the 
admirable Tomtit. The latter with 
an inverted fuel system, finer-pitch 
propeller and locked leading-edge 
slots would probably be the nearest 
approach to a competition 
aerobatic aeroplane in this country 
at the present time. 

Whilst I believe that a good, 


races. 


British 


presented display is more difficult 
in a light piston-type than a 
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Overture to Coventry . .. . 


jet fighter, each has its particular problems. Compare the 
Tomtit and the Hunter. 

In a given display time of five minutes from take-off to 
landing many more manceuvres can be carried out by the slower 
and more agile Tomtit and, therefore, more ingenuity is required 
in the planning of the presentation if repetition is to be avoided. 
Due to its comparatively low power-weight ratio, time is con- 
sumed in a laborious climb to sufficient altitude before the 
display can commence, initial height is essential because of the 
difficulty of keeping or gaining height during the aerobatic 
sequence. The Hunter does not have this difficulty. 

However, the Tomtit has to be doing something during the 
climb if the spectators’ interest and attention is to be main- 
tained. Neatly performed combinations of steep climbing turns 
can be interesting if performed in the right place relative to the 
spectators, and not in sun or overhead. Also in the Tomtit’s 
favour is the fact that it is in sight the whole time. In addition 
to being positioned correctly in relation to sun and spectators 
at the top of the climb, the Tomtit should have worked 
sufficiently to windward if the wind has to be allowed for. 

The Hunter probably goes away some distance before com- 
mencing its display in order to position correctly for the initial 
manceuvre. Alternatively, a roll off the top or a turn from 
take-off within the aerodrome boundary can be carried out, but 
these manceuvres may not conveniently position the aircraft for 
subsequent aerobatics and continuity may be lost. If a high- 
speed run is to be made, a certain amount of stand-off distance 
is required to get the maximum speed and to be lined up 
correctly for the run-in. 

All this pre-positioning takes time. After a high-speed run 
a pause is almost unavoidable whilst organizing oneself for the 
next manceuvre in spite of 6-7g turns and manipulation of 
throttle and air brakes. A high-speed run is not caiied for in 
the Tomtit’s itinerary—and during this time height will have 
been gained to some 1,000-2,000 ft. for a failing leaf or spin. 

A loop in the Tomtit takes seconds and is an easy manceuvre 
since one has centre-section struts and a top wing to orientate 
on the horizon. The Hunter takes a comparatively long time 
to go round the loop and requires some 3.000-4,000 ft. It is 
easy to go off a straight line since horizon references are not 
so conveniently available with swept wings and when one is 
sitting in the nose of the aircraft. There is an appreciable time 
out of sight of horizon at the top of the loop, and if a wing is 
allowed to go down only slightly at this stage the loop will be 
crooked. 


en na 
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The loop in the Tomtit is a circle, unless a slight rocket-loop 
effect is introduced in order to gain a little height for the neat 
manceuvre—or to ensure that one finishes the loop with height 
in hand if very near the ground. In the Hunter the loop i's 
oval since it is generally started at a speed well above the 
minimum looping speed. This ensures that plenty of room is 
available on coming out of the loop and that one finishes 
comfortably above ground level, not below. 

A speed of about 400 knots is nice to start this manceuvre, 
pushing up to full power in the 4g pull-up, throttling back to 
idling just before the top, and going over at some 200-220 knots. 
Gliding down the other side of the loop gives a silent impres- 
sion and, leaving the pull-out as required, brings the aircraft 
back to the starting point again at about 400 knots. If 
preferred, as in formation aerobatics, engine power can be left 
untouched throughout the loop at some intermediate setting. 

The Tomtit, meanwhile, after the falling leaf, has buzzed 
round two loops, a stall turn or two, a roll off the top, a few 
flick rolls, a slow roll and a spectacles, finishing off with a neat 
side-slipping landing. The art here, apart from carrying out 
the aerobatics correctly, is to tie them together in a height- 
saving continuous sequence to avoid the anti-climax of climbing 
to gain height for the next piece. 


The repertoire available to the light aircraft is more compre- 
hensive and requires, I believe, greater basic pilot skill and 
“ feel” in order to execute the manceuvres properly. However, 
the high-speed jet fighter has its own problems for the aerobatic 
pilot. Careful pre-flight planning is necessary to offset the 
limited manceuvres available and, due to the sky-consuming 
nature of such aerobatics, to be correctly positioned for con- 
tinuity. Also, the physical effort is much greater due to the 
almost continuous high g loadings necessary to keep the 
aircraft in the spectators’ view as much as possible and to 
compress as many manceuvres as possible into the programme 
within the limited time available. 

Both types of performance basically rely on the pilot’s 
“artistic” sense in their presentation. “Lazy” manceuvres 
which avoid abrupt changes in direction add to the impression 
that the whole thing is easy. 

Finally, all displays require very close co-operation with the 
commentator if the spectators are not to lose some interest due 
to not knowing what is going on. Also, particularly with 


unusual and original manceuvres, unless the commentator is 
briefed beforehand he may well miss the special piece that the 
pilot has been practising. With high-speed jet-fighter displays. 
the ground commentator has become an essential and integral 
part of the performance. He requires as much skill in his task 
and knowledge of the art as the pilot. 


Sky Diving 


by Major * Dumbo” Willans 


HE TERM “ sky-diving “ seems to have an American origin, 

and certainly it was the Americans who brought it to the 
World Parachuting Championship in Moscow two years ago. 
The term has a nice journalistic ring about it that will ensure 
its existence for as long as parachuting remains a sport. Unfor- 
tunately it is descriptive of the only part of a parachute descent 
for which no parachute is required, and which could be done 
more easily without one: the free-fall. An aircraft is necessary 
to carry the parachutist aloft, a parachute to land him safely. 
Between these two points lies “ sky-diving.” 

The modern parachutist of World Championship class is used 
to making free-falls of more than one minute’s duration, and 
is able during these falls to remain in a stable dive or, at will, 
to turn, roll and somersault. These manceuvres require a great 
deal of skill and practice, as well as the ability to remajn calm 
while the body’s adrenalin is doing its stuff. It is high-diving 
carried to the bitter limit, and one part of the sport in which 
the high-diver would excel. It is not necessarily parachuting. 

Anyone involved in the training of sporting parachutists will 
have met the pupil who is eager to make longer and longer 
delays before opening his parachute. His desire to know more 
about the parachute and how to control it in flight is not so 
keen, and attempts to get this side of the business tied up 
before going on to higher things are often resented. But in 
competition parachuting it is the all-round parachutist who wins 

-the man or woman who can turn and roll in free-fall, open 
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the parachute at the correct time, and land only a matter of 
inches from the centre of a target. 

If sky-diving is not necessarily parachuting, why is it included 
in competitions? 

Viewed in its correct perspective, the term “ sky-diving” 
becomes “ free-falling,” and free-falling must be a part of para 
chuting where manually operated parachutes are used. It is 
necessary to fall clear of the aircraft before pulling the ripcord 
that opens the parachute, and the parachute opens more surely 
with the parachutist face down so that the canopy may deploy 
cleanly away from the body. To fal] face down requires a 
technique—the spread-eagle position among others—and the 
ability to use arms and legs as control surfaces. 
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Free-falling is a pleasant and unique experience, and to get 
more of it you begin stretching the free-fall and increasing the 
dropping altitude. Soon you can manage 12 sec., and this is 
terminal velocity at lower altitudes with the wind blowing past 
at something like 120 m.p.h. Then on to 20 sec. delay. “ Piece 
of cake, everybody! Stable as a rock—no trouble. Fifty 
seconds next time! Then I'll try some of those sky-diving turns. 
Perhaps a roll.” 

But the 50-sec. sky-dive does not go according to plan. 
Fifteen seconds, and something happens to your newly learned 
stable position. Suddenly the ground whips round to some- 
where behind you and the horizon chases giddily in and out 
of your line of vision. There is a vicious intermittent whipping 
of wind in your ears, and your legs are dragged out straight 
as though by huge elastic bands. The face of your stop-watch 
becomes blurred and you can no longer read the figures. 

You should have learned that sky-diving roll a little earlier 
in the curriculum—then you would be able to get over on to 
your face. And if you had learnt something about turns you 
would have been able to stop that spin almost before it started. 
Ah well—pull the ripcord and see what happens! 

That fabric brushing across your face as you helplessly 
rotate is only the canopy deploying upwards as though through 
the blades of a helicopter. It worked? Good! Now you can 
use your parachute control to get down between the power 
grid and those houses. You don’t know how? Never mind— 
just shut your eyes. This may be your lucky day.... 

One great advantage about having retired from a job is that 
you can admit in public what you have always known in 
private—yeur lack of knowledge of the job you have been 
trying to do—without losing business. I for one have always 
been aware of my own ignorance about exactly what happens 
to freely falling human bodies. In 1948, when I was making 
my first descents with a manually operated parachute, I had the 
satisfaction of sharing this ignorance with my fellow exhibition 
jumpers, the Apex Group, and the parachute section of the 
Royal Aircraft Establishment. Gwynne Johns—the only pre- 
War parachutist still practising in this country after the War— 
could probably have told us quite a lot, but unfortunately we 
did not know of his existence in the early days. 

Before the War the British parachutist was classed as a stunt 
man, and much of the information he gained was tossed down 
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the drain. Thus it was that although articles were published in 
the °30s showing how the body could be controlled in free-fall, 
and describing the uncontrolled spin, jit took 20 years for the 
realization that the spin was one of the greatest potential man- 
killers in parachuting to percolate through to designer level. 

The Apex Group—Fricker, Rallings, Thompson, Owen and 
I—were among those who rediscovered the spin. Coming into 
this sort of parachuting from an operational research job, | 
spent a lot of time in trying to persuade people who had the 
facilities that they should work on this problem. Or, in fact, 
that there was a problem. The Apex boys tried a more practical 
and equally unsuccessful approach by building such things as 
flexible tail fins, with and without roller-reefing. They did, 
however, succeed in inducing several types of spin not pre- 
viously in the book. 

Our first parachuting contact with the outside world came 
when Thompson, Fricker and I went to Yugoslavia for the 
First World Parachuting Championship in 1951. There we 
improved our knowledge of spinning with near-fatal results, 
and heard for the first time about techniques for remaining 
in a stable position during long free-falls. 

At the first Championship spins were common. Three years 
later, when the second Championship was held in France, the 
techniques had improved so much that a spectator, seeing a 
spinning body was observed to spit on the ground in disgust. 

This year—from August 1 to 16—the Fourth World Para- 
chuting Championship will take place in Czechoslovakia. In 
one part of the competition the jumper is required to observe 
a signal on the ground, displayed after he has fallen free for 
10 sec. He will then carry out one of three exercises, depending 
upon which signal he has received. He may have to make, for 
instance, two 360° turns to the left, two to the right, and an 
upward somersault, the turns to be accurate to within a few 
degrees. This is technical stuff, and added to the standard of 
landing accuracy required will make the going really tough. 

We will probably have four competitors in the Fourth World 
Parachuting Championship: three men and a girl. This is not 
enough for a full team, but one of them could win the 
individual championship. 

Sky-divers or parachutists, it is my bet that we will have 
one in the first six. 


Coventry 


IG day of the meeting is Saturday, July 12. The programme 
starts at 10.30 hrs. with a competition arranged by the 
British Parachute Club, consisting of a delayed drop and spot 
landing. Afternoon events wiil start at 14.15 hrs. with a fly-past 
by U.S.A.F. Boeing KB-29 and KB-50 tankers, followed by the 
final of the British Lockheed aerobatic competition, in which 
there are to be six competitors. 

In the afternoon display items will include a demonstration 
of a Vickers Valiant from R.A.F. Marham and fly-pasts by nine 
Hawker Hunters and nine Gloster Javelins. Highlight of the 
day will be when No. 111 Squadron’s Hunter aerobatic team 
does its stuff. Their demonstration will be followed by the 
King’s Cup race, from 16.00 to 16.45 hrs. 

The display will be resumed with Army parachuting from 
a captive balloon; the winner of the aerobatic competition will 
perform; a team from the Central Flying School will provide 
Hunting Jet Provost aerobatics, led by Fit. Lt. N. Giffin; two 
Olympia sailplanes will be demonstrated by the Coventry 
Gliding Club; the Tiger Club will make one of its tied- 
together flights. Vampire aerobatics will be provided by Fit. Lt. 
R. Holloway of the C.F.S. Two Spitfires are also to fly. 

The Saturday show ends at 18.00 hrs. with the presentation 
of prizes by the Lord Mayor of Coventry, who will be intro- 
duced by the new R.Ae.C. chairman, Col. Freddie Gough. 


Preliminaries 

July 9 was to be devoted to practising. The first round of 
each of the three handicap races—for the Kemsley, Osram and 
Goodyear trophies—were to be flown off yesterday (July 10) 
with the eliminating trials for the aerobatic competition to be 
held in the afternoon. 

Today (July 11) the second round of each of the three races 
are to be flown in the morning, with the third, deciding, round 
after lunch. Each race is flown over an 11-mile circuit (Kemsley. 


Calendar 


four laps, the others three each), starting and finishing at the 
aerodrome. The winner of each race will be the pilot who gaitis 
the highest number of points, awarded in accordance with a 
set table, in the three rounds. 

Points scored will also determine the 1958 British Air Racing 
Champion. 

Competitors for the King’s Cup air race will be those pilots 
gaining the first seven places in each of the class races after 
the completion of the three rounds. The King’s Cup will be 
flown over four laps of a 17-mile course on Saturday afternoon, 
July 12. 

Prizes for each of the three rounds of each race are: first, 
£100; second, £50; and third, £25. In addition to the Kemsley 
Trophy, the Osram Cup and the Goodyear Trophy, replicas 
of which will be presented, trophies are awarded for the respec- 
tive fastest average speeds: The Air League Challenge Cup, the 
Néorton-Griffiths Challenge Trophy and the Grosvenor Chal- 
lenge Cup. 

There is no money prize for the Championship, nor for the 
King’s Cup, the winner of which will receive a replica. The 
S.B.A.C. Cup will go to the entry putting up the fastest speed 
over the King’s Cup course. 


International Aerobatics 

This year there are nineteen entries for the annual inter- 
national contest, the British Lockheed aerobatic competition. 
In this event a maximum of 100 points can be awarded, com- 
petitors being marked for scope, accuracy, originality and 
artistry and positioning. The panel of judges is composed of 
five pilots, all of whom have expert knowledge of the aerobatic 
art: Maj. Oliver Stewart, Mr. Hubert Broad, Mr. J. K. Quill, 
Mr. C. K. Turner-Hughes, Mr. G. A. V. Tyson and Air Cdre. 
A. H. Wheeler. 

Prizes: first, £250; second, £200; third, £150; fourth, £100; 
fifth, £50; sixth, £25. Each competitor will receive a £25 prize. 


(Latest entry lists will be found in the stop press news.) 
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ECHELON STARB'D. 


HALF SWAN. 


Topp 
‘Team 


by Wren 


“ "T“REBLE-ONE ” Squadron have what is 
surely the finest aerobatic team the 
Royal Air Force or any other Air Force 
has ever known. Their show delights the 
jayman and exhilarates the connoisseur. 

For the first time in R.A.F. history a 
squadron has been allowed to specialize and 
build up a polished display which can do 
nothing but good in the European countries 
where it is seen. Air Chief Marshal Sir 
Tom Pike, C.-in-C. Fighter Command, his 
predecessor A.C.M. Sir “Sam” Patch, and 
A.V.-M. “Tom” Bowling, A.O.C. No. 11 
(Fighter) Group, have earned our gratitude 
for giving Sqn. Ldr. Roger Topp, No. 111 
Squadron’s C.O., every encouragement and 
facility to achieve this end. 

The Squadron flies the standard Hawker 
Hunter Mk. 6 (Rolls-Royce Avon). The 
pilots are good team men in every sense 
of the phrase. They are also good fighter 
pilots whose operational training is main- 
tained alongside their aerobatic activities. 

Showmanship combines with technical 
excellence in the display—the “ Big Nine” 
enter gloriously with a loop and a roll, then 
the “ Back Four” pull away, leaving the 
“ Five Team” to entertain us with a succes- 
sion of original manceuvres, frequently 
changing formation and making smoke 


Adjutant, commentator and Hunter pilot— 
Fit. Lt. Colin Hardie. 


** Big Nine.” 


where it helps their show. All this is precisely positioned before 
the spectators, who are entertained without being endangered. 

So good is the planning and piloting that the team is never 
flying straight and level. This means that the pilots are sub- 
jected to 3—34g for the whole 13 minutes of their show, though 
their g-suits help resistance to fatigue. Then consider the con- 
centration and nervous strain demanded by this kind of flying 
and I am sure you will share my admiration for these young 
men. 

Remember, too, the ground crews, rarely seen by the 
onlookers, who keep ’em flying and who devised and fitted 
the smoke-making apparatus, no easy task. A 40-gallon tank 
of Diesel fuel oil, quickly removable, takes the place of the 
4-gun pack beneath the pilot who has a switch on his control 
column operating a pump which forces the fuel along a pipe 
to discharge into the jet tail-pipe at the rate of 10 gal./min. 

Fifteen degrees of flap are held throughout the display, 
limiting speed and reducing the amount of sky used for the 
act. 

The showmanship extends to the turn-out ef the men and 
machines in the squadron’s colour scheme of black with a touch 
of yellow, seen in their “ bone-domes” and scarves, the latter 
the work of charming Mrs. Topp. Most striking, is the Hunter’s 
all-black finish which makes the pattern easier to see. 
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—A POWER | “THE ORGAN- 
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“ The Boss,” as Roger’s boys call him, started all this in a 
quiet way three years ago when he was given the Treble-One 
command. With a wide variety of Service flying behind him, 
he established a normal squadron aerobatic team, leading 
“founder-members”” George Aird and Dave Garrett (since 
killed) in a 3-man Meteor team. 

Then 111 got Hunter Mk. 4s and increased the act to four. 
This still limited the number of patterns which could be flown, 
so a fifth acroplane was added. Formation-changing during 
evolutions was introduced and finally, about a year ago, the 
“Big Nine” entry was perfected. Plan, practise, analyse. A 
film is made, from the spectators’ viewpoint, of every sortie 
and an “inquest” held, when one can hear in the darkness of 
the projection room such comments as “ The back four look a 
bit back-fourish in that one.” 

Since May, 1956, when the team made their first public 
appearance, they have given over 30 displays in this country 
and abroad. Ground crews, who volunteer to go, are flown 
with their equipment to the operating airfield in a Beverley, 
after Roger and Flg. Off. John Walter, Engineer Officer (known 
naturally enough as “ Ground-Nut”’), have made a preliminary 
visit in the Squadron’s Meteor 7. 

Each pilot knows the drill for flying in various team positions 
and in addition to the pilots shown here, Treble-One can call 
on Flg. Offs. Roger Hymans, Dick Clayton-Jones and Mike 
Thurley. All take turn and all know the sequences. They 
have to, for it would be impossible even to glance at a written 
instruction. Roger, of course, calls terse instructions over the 
radio. 

This display season is “the Boss’s” last with his team but 
the Squadron will carry on the good work, I understand. For 
his part in leading and organizing the Squadron’s performances 
Roger Topp has received a second bar to his A.F.C. 

As well as the team’s practical value in terms of prestige, 
showing the flag, recruitment, squadron spirit and so on, it is 
immensely satisfying for all of us to watch these sparkling 
— of men and machinery combining for our great 
elight. 


— 


Fit. Lt. MATT KEMP 


“They also serve....” Treble-One’s senior 
ground staff (Il. to r.) Sgt. L. Fox, Flt. Lt. R. 
Phillips, Fit. Sgt. D. Moore, Flg. Officer J. Walter, 
Flt. Sgt. F. O’Brien, Sgt. J. Brigden. (Absent, 
W.O. R. Lee.) 
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Left, the «Black Arrows,” 

otherwise known as the 

Hunter 6s of No. 111 Sqn., 

R.A.F., put up their usual 

impeccable show at Bierset, 

with the help of partial flap 
: and intermittent smoke. 


Right, flying the Lockheed 
F-104B at Bierset was Capt. 
Walter Irwin, holder of the 
World’s air speed record at 
1,404 m.p.h. The side of 
the Starfighter makes inter- 
esting reading. 


Left, Herr Schaefer put on his 

usual startling show in the Dornier 

Do 27, and spent much of his time 
going slowly sideways. 


Right, making their first appearance 
in Europe, two stub-winged Lock- 
heed F-104B Starfighters of the 83rd 
Fighter - Interceptor Squadron 
initiated a number of leading civil 
and military dignitaries into speeds 
approaching M=2. 


Above, transport aircraft were re- 

presented by a Douglas C-124C, a 

Lockheed C-130, a Belgian C-119G, a 

French Noratlas and a Boeing KC-135 
(not visible here). 


Below, from the U.S. Sixth Fleet for the 
Bierset display camethis North American 
Fj-3 Fury, which is a navalized Sabre 
equipped with missile racks, flight re- 
fuelling probe and underwing tanks. 


Below, among the guided missiles 

exhibited were the Bristol Blood- ~ 

hound and Douglas Nike surface-to- 
air weapons. 


Below, two, formidable 
exhibits by the U.S. 
Navy were the 1,000 
m.p.h. F8U-1 Crusader 
and the transonic F3H- 
2N Demon, from the 
U.S.S. Saratoga” in the 
Mediterranean. 


Below, several features of interest are shown in this view 
of the F3H-2N, including the flight refuelling boom 
behind the cockpit, the inboard aileron and spoiler on the 
wing, and the unusual tail geometry. 
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Left, seen in the air are the 
F-84G Thunderjets of the 
3 Portuguese aerobatic team, 
rows, ’ : while on the ground are the 
is the F-84Fs, F-100Cs and Hunters 
1 Sqn., of the Italian, U.S.A.F. and 
_ usual Belgian teams respectively. 
jierset, 
ial flap 
Below, the U.S. Navy's 


massive Douglas A3D-2 Sky- 
warrior made an interesting 
contrast at Liége with the 
land-based Douglas B-66, 
which was shown by the 
U.S.A.F. 


Lidge Line-up 


At the recent aerial ** Meeting des Nations” at Bierset, 
Liége, were units from all but one of the NATO air forces. 
The aircraft are described in detail on the following page. 


Photographs copyright ‘‘ The Aeroplane”’ 
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THE AEROPLANE 


XCEPT for the Royal Netherlands Air Force, which was 
busy preparing for the equally big display at Soesterburg 
on July 5, all the 13 air forces of the NATO countries were 
represented at Li¢ge on June 29. This was the first time that 
some of the outlying NATO nations such as Greece, Portugal 
and Turkey, had taken part in a Central European display, 
which provided a convincing demonstration of Western air 
efficiency. 

As a NATO event the display necessarily comprised a sub- 
stantial preponderance of American aircraft, including some 
of the latest designs in service, and was also notable for the 
first participation by machines of the U.S. Navy. As well as 
from the Mediterranean, several types arrived especially for 
the display from the United States, among them two Lockheed 
F-104B Starfighters, and four McDonnell F-101C Voodoos. 

The F-104s were disassembled and flown in two Douglas 
C-124 Globemasters, and during their stay in Europe are 
being used to give familiarization flights to distinguished 
NATO personalities. Their visit has also been linked with 
an intensive sales drive for the next-generation NATO fighter 
to be built in Europe, since the Hunter is going out of produc- 
tion in Belgium and Holland early next year. The Americans 
are anxious to impress upon NATO air chiefs the fact that 
the Starfighter is fully capable of utilizing existing West 
European airfields, despite its extreme speed performance, and 
are working on the assumption that the easiest method of 
convincing them is to fly them in the F-104. With some 
justification, the impression is being created that the Starfighter 
is the most outstanding production fighter in the World. 

The display was attended by King Baudouin of Belgium, 
who arrived in a Sabena S.58 helicopter, as well as by NATO 
officers and Gen. Curtis Le May, Vice-Chief of Staff of the 
U.S.A.F. With Jacqueline Cochran, recently elected president 
of the F.A.L., he flew in to Bierset piloting a Boeing KC-135 
Stratotanker from the U.S. The trip from Washington to 
Bierset was completed in 6 hr. 44 min. 

R.A.F. participation was limited to the incomparable “ Black 
Arrows,” or Hunter 6s of No. 111 Squadron, led by Sqn. Ldr. 
Roger Topp; a Valiant from No. 7 Squadron and a not very 
clean Vulcan from another unit. Fit. Lt. C. Taylor, from No. 93 
Squadron, 2nd T.A.F., was to have performed solo aerobatics 
in a Hunter 6, but was prevented from doing so by a slip-up 
in the programme timing. Displayed statically was a Shackle- 
ton MR.3 of No. 206 Squadron, Coastal Command. 

Among the other aircraft of interest represented in the 
display were the following: 


Avro Aircraft CF-100 Mk. 4B.—Single Belgian Air Force aircraft, 
AX-25, shown statically; 12 B.A.F. and 12 R.C.A.F. CF-100s from 
Beauvechain and Marville flown-past in display. Delivery of 53 
€F-100s to Belgium now complete. 

Breguet 1001 Taon.—Closed-<ircuit record-holding (650 m.p.h.) 
prototype with modified Area-rule blisters; performed in display 
and —— with tail braking parachute. 

050-01 Alizé.—First prototype of five pre-production 
aircraft finished in Fleet Air Arm-type pale-green and grey camou- 
flage. Showed short take-off and landing, and flew past with 
radome extended and bomb doors open. 

Chance Vought F8U-1 Crusader.—Shown statically was an aircraft 
from Squadron VF-32 on board the U.S.S. ‘* Saratoga’ of the 
U.S. Sixth Fleet, while another Crusader operated from Bitburg 
in the U.S.N. fly-past, leaving spirals of fuel from the wing-tips 
during rapid rolls. Points of interest on static example included a 
blister for flight-refuelling probe, above the port-fuselage Sidewinder 
missile rack; ammunition box stowage for the four 20-mm. cannon 
behind cockpit: APG-30 radar-ranging gunsight in the nose, and 
the variable-incidence saw-toothed wing with inboard ailerons. 

Consolidated PBY-SA Catalina.—A rare sight in Europe, this 
R. Danish A.F. amphibian was flown past at Bierset at about 
3,000 ft., having taken off from Kastrup, Copenhagen. 

Dassault Super-Mystére B.2.—Eighth production aeroplane with 
afterburning Atar G turbojet and saw-tooth wing. Flown in display 
programme with rapid rolls; landed with tail braking parachute. 

Dornier Do 27B.—Two examples present; D-EKEH in static park, 
and military variant. in dark green finish, in flying display. Extra- 
ordinary demonstration of slow flying and near-aerobatics in the 
air, including series of zooms with engine switched off and airscrew 
stopped. Landed in this condition after slow fish-tailing fly-past. 

Douglas A4D-2 Skyhawk.—Two examples from U.S.S. “ Essex ” 
in Mediterranean; one shown statically, and one flown past from 


Bitburg. Outstanding exampie of naval afterthoughts with flight- 
refuelling boom, 150-U.S.-gal. underwing tanks, protruding 20-mm. 
cannon and ventral ARN-1I2 navigational radar “ bomb.” Vortex 


generators in front of ailerons, and actually on leading-edge slats. 
Variable-incidence tailplane moves 3° up and 11° down. 
Douglas RB-66B/A3D-2.—U S.A.F. and U.S.N. variants of basic 
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design; former, with Allison J7ls, from U.K., JS7-powered Sky- 
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warrior from ‘ Saratoga.” Both armed with twin 20-mm. General 
Electric tail turret, but A3D has folding wings. In flying programme, 
a B-66 refuelled simultaneously at 1,200 ft. with two F-100s from 
a jeune Boeing KB-S0 tanker, operating from Bitbure. 

Fairchild C-119G Packet.—Belgian A.F. example shown statically ; 
two flown from Melsbroek dropping parachutists. From first were 
eight brief delayed drops from 3,600 ft., while at a higher altitude, 
three parachutists left for a 21-sec. delayed drop, landing just in 
front of stands. 

Hawker Hunter F.4 and F.6.—Belgian-built Mk. 4s without saw- 
toothed wings used by B.A.F. aerobatic team, which showed excellent 
formation keeping, especially in difficult line-abreast loop. R.A.F. 
examples from Nos. 111 and 93 Sqns.; 12 B.A.F. Hunters from 
Chiévres pattern-flew ‘“‘FAE” (Force-Aérienne) with CF-100s to 


close display. 

Lockheed C-130A-15-LM Hercules—One of these impressive 
tactical a transports was open to public, while another 
flew from Bitburg and landed during display. Very short touch- 
down made with reverse pitch, maintained until a backward turn 
was completed on runway. The C-130 then took off from half-way 
down runway into a very steep climb from a short run. 

Lockheed F-104B-10-LO Starfighter—Two examples, making their 
first appearance outside the U.S., one being open te public inspection 
in static show. Both from first Starfighter unit, the 83rd Fighter- 
Interceptor Sqn., which has three F-104B two-seaters on strength, 
for instrument and transition training, as well as normal operational! 
use. Retains 20-mm. T-171E3 Vulcan six-barrel cannon, with fire 
rate of 6,000 rounds per min., and AN/ASG-14TI nose radar. 
According to pilots, F-104 approaches when light and with flap- 
blowing at 170 knots and touches down at 150 knots. At Bierset 
the landing, with tail parachute, was shorter than some of the other 
jet aircraft, and the take-off, with afterburning, was made in forma- 
tion with an F-101. Pilot, Capt. Walter Irwin, 1,404 m.p.h. speed 
record holder. Both occupants of F-104B provided with downward 
ejection seats; the recommended minimum safe height for these is 
500 ft. Because of display limits, low run by F-104B was restricted 
to about M=0.95, but passengers were flown to about M=1.7. 

McDonnell F-101C-50-MC Voodoo.—Four aircraft flown 3,455 
n.m. non-stop from Washington, D.C., to Bierset, with flight 
refuelling, in 6 hr. 11 min. They accompanied their KC-135 tankers, 
five of which started out and two completed the crossing, and made 
three refuelling contacts. The aircraft, from the 522nd Fighter- 
Bomber Sqn., flew at 31-35,000 ft., and carried two 450-U.S.-gal. 
drop-tanks beneath the fuselage. Nose radar is APS-54. Voodoo 
has maximum speed of more than 1,200 m.p.h. from two after- 
burning J57-P-13 turbojets, and is cannon- and missile-armed. 
Subsonic run made, and landing with tail parachute. 

McDonnell F3H-2N Demon.—One static, one fly-past. Like all 
operational American aircraft, equipped for flight-refuelling and 
missile-carrying (two underwing Sidewinder racks). Rotatable 
cranked refuelling probe in blister behind cockpit. Tyre pressures 
250 p.s.i. ashore, 300 p.s.i. afloat. 

Nord Aviation 2502 Noratlas.—Military and civil examples shown, 
the latter, F-BGKG, flown in display. e run made with both 
airscrews feathered, on the power of wing-tip Marborés alone, while 
steep turns with one piston-engine stopped were also made with 
similar assistance. 

orth American FJ-3 Fury.—In standard grey and white U.S.N. 
colour scheme, with enormous flat-topped finned drop-tanks beneath 
wings, plus standard F.R. probe and missile racks. 

North American F-100 .—Several examples, including 
F-100D-25-NA and two-seat F-100F with F.R. probes shown by 
U.S.A.F. Skyblazers, with F-100Cs, performed usual precise, low 
and close formation aerobatics with blue and yellow spears of flame 
and thunderous explosions from intermittent use of afterburner, plus 
liberal release of coloured smoke. 

Republic RF-84F and F-84F Thunderflash and Thunderstreak.— 
Now the most widely used NATO aircraft and represented at Bierset 
with Belgian and Italian Air Forces. Eight B.A.F. F-84Fs operating 
from Florennes opened display with supersonic bangs, while RF-84F 
took air-ground photographs. Two B.A.F. F-84Fs, each with four 
rocket bottles beneath fuselage, later demonstrated RATO, with 
gouts of purple flame and streaming smoke, simultaneously with 
low-level beat-ups by four F-84Fs. Airfield grass then erupted in 
fountains of dirt in simulated bomb explosions. Very effective finale 
to the display provided by echelon of nine B.A.F. F-84Fs, which 
trailed three streams of smoke in Belgian national colours. Among 
the best aerobatic teams at Bierset, although the heavy Thunderstreak 
is not very suitable for this task, was the Italian “* Red Devils,” 
with six F-84Fs, who flattered No. 111 Sqn. by repeating many of 
its formations, including the half-swan, card-five, etc, finishing 
with a really spectacular cross-over. 

Republic F-84G Thunderjet.—Although being replaced by the 
F-84F, the earlier F-84G was represented in the aerobatic teams 
of Greece, Portugal and Turkey and in fly-pasis by the Danish 
and Turkish air forces. Though naturally not as polished as the 
more experienced NATO teams, the Greek, Portuguese and Turkish 
ee net some creditable aerobatic flying. 

Stampe S.V.4bis.—Mention must be made of a superlative display 
of crazy flying by two Stampe biplanes of the Belgian A.F., which 


adopted every attitude except straight and level in a simulated 
After bunts, flick rolls, inverted runs and other extra- 
“shot down” and spun in 


dog-fight. 
ordinary manceuvres, one Stampe was 
behind some trees. 
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Britain’s Largest Conventional Helicopter 


| irae nechening gin WESTMINSTER is the largest private-venture 
helicopter yet to be produced in Britain. The first flight 
of a flying test-rig Westminster with a tubular-frame fuselage 
took place on June 15; experience with this and a second 
prototype will be used in development of the transport 
Westminster. This will carry 45 passengers and is intended to 
cruise at 150 m.p.h. It has two Napier Eland engines and 
embodies the well-tried rotor and control systems of the 
Sikorsky S-56, which should ensure its rapid development. 

During the past 10 years Westland Aircraft has made four 
licence agreements with Sikorsky. In each case the company 
has taken over a helicopter powered by American piston engines 
and produced it in a re-engined form with British powerplants. 

The Sikorsky S-51, powered by a 450-b.h.p. Wasp Junior, 
was produced in anglicized form as the Westland Dragonfly 
with a 525-b.h.p. Alvis Leonides engine. The private-venture 
Widgeon has been developed from this aircraft. 

After the Dragonfly came the Sikorsky S-55, which was pro- 
duced as the Westland Whirlwind. Initially there was no 
British engine comparable with the Pratt & Whitney 1340 and 
Wright 1300 engines of the S-55, and these were retained for 
the Whirlwind. Recently, however, Whirlwinds have been 
produced with the Alvis Leonides Major engine. 

Latest Sikorsky helicopter to be produced in quantity by 
Westland is the S-58. The British version of the S-58 is known 
as the Wessex; the Wright 1820 piston engine of the American 
helicopter has been replaced by the Napier Gazelle free-turbine 
engine. 

The Westminster is descended in a similar fashion from the 
Sikorsky S-56, which has two Pratt & Whitney R2800 piston 
engines. The rotor and control systems of the S-56 are retained, 
but the Westminster is powered by two Napier Eland shaft- 


turbine engines and has a new fuselage. Thus, Westland has 
once again avoided the difliculties inherent in combining an 
experimental helicopter with an undeveloped engine. 

In the case of both the Wessex and the Westminster the piston 
engines of the Sikorsky originals have been replaced by turbine 
engines. Westland experience has shown that, on balance, a 
turbine installation can be developed more rapidly than a piston 
one and that the resulting helicopter is a better aircraft than if 
it had piston engines. 

Development is speeded because, compared with the piston 
engine, a turbine installation involves no major cooling and 
dynamic problems. There is only a low vibration level and a 
cooling fan and flexible mountings are not needed. There is 
little or no carbon monoxide contamination and engine noise is 
considerably less than that of the piston engine. If a fixed- 
turbine engine is used a clutch is necessary, as it is for the 
piston engine, but clutch development is relatively simple 
because there are no flexible mountings and the engine has a 
low vibration level. A mechanical clutch is unnecessary if a 
free-turbine engine is installed. 

Turbine engines use cheaper and safer fuel, but at a somewhat 
greater rate than does the piston engine. On the other hand, 
the installed weight of a turbine engine is about 25% less than 
that of a piston engine. In general, the weight saving of the 
turbine is offset by its higher fuel consumption. But this does 
not always apply; at high power the fuel consumption of a 
turbine engine compares favourably with the consumption of 
a supercharged piston engine. This means that if a mission 
involves a great deal of hovering there will be practically no 
difference between the fuel consumption of either engine. 

The piston engine shows up best when it is operating at weak- 
mixture cruise power. Thus, a conventional helicopter with a 
supercharged piston engine must fly relatively slowly to achieve 
maxiraum range, while with a turbine helicopter it pays to fly 


Two Westland projects which 
preceded the Westminster 
were a 50-seat transport heli- 


copter to a B.E.A. specifica- 

tion (above), submitted in 

December 1952, and a direct 

conversion of the Sikorsky 

5-56, re-engined with Napier 

Elands, which was proposed 
in August 1954. 
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The Westland Westminster (Utili 


Two Napier Eland E229 Shaft Turbines 


Mlb 


fast and take advantage of the low specific fuel consumption 
associated with high power. 

Thus, for long endurance the piston engine is better, but its 
advantage is lost if much time is to be spent hovering. The 
turbine shows advantages for long-range flights, particularly if 
there are headwinds. Also, for very short-range operation, as 
in the flying-crane réle, the payload of a gas-turbine helicopter 
is higher because of the low installed weight of its powerplant. 

On the other hand, the turbine engine is more sensitive to 
high-altitude and high-temperature conditions than the piston 
engine. For a helicopter which can operate anywhere in the 
world an oversize turbine engine must be installed. This tends 
to increase first cost. 

Westland has practical experience of the pros and cons of 
turbine power for helicopters and has definitely decided in its 
favour. The company has experience with both free-turbine 
and fixed-shaft powerplants—the Gazelle on the Wessex and 
the Eland on the Westminster—and feels that there is little to 
choose between these basic types of turbine engine for use as 
helicopter powerplants. 

The Westminster is by no means the first large transport 
helicopter which has been projected by Westland. It was 
preceded by several design studies of turbine-engined helicopters 
similar in configuration to the Westminster. 

The first of these was a 30-seater designed to meet a specifica- 
tion issued by the Cribbett committee. The design study for 
this helicopter was submitted in April, 1951. It was to be 


powered by an Armstrong Siddeley Double Mamba mounted 
on the roof of the fuselage. 
Westland design 

This project was followed in December, 1952, by a design to 


The rotor system was of original 


meet the B.E.A. specification for a 59-seat airline helicopter. 
The configuration adopted was similar to that of the earlier 
project except for the undercarriage; the main undercarriage 
legs retracted into float-like fairings at the end of stub wings 
which projected from the fuselage sides. This would have 
enabled the helicopter to land on water if necessary; a similar 
scheme has been adopted for the Sikorsky S-62. 

Alternative engine layouts were proposed for this B.E.A. 
helicopter; it would have been powered either by four Rolls- 
Royce Dart or three Napier Eland engines. 

In February, 1953, Westland suggested that a British-built 
derivative of the Sikorsky S-56 might well prove a suitable 
helicopter for B.E.A. A thorough study of S-56 was made 
and in August, 1954, the company submitted proposals to the 
Ministry of Supply for production of a re-engined version of 
this Sikorsky helicopter. At this stage a direct conversion o! 
the S-56 was suggested; it was to be powered by engines 
mounted in nacelles at the end of a stub wing, as on the origin#! 
helicopter. The engines proposed were Napier Elands or 
Rolls-Royce Tynes. 

The next Westland proposal was made following Sikorsk 
experience with the S-56. It was found that in some respecis 
this helicopter did not come up to expectations. Drag of the 
engine nacelles and stub wing resulted in a lower cruising speed 
than expected. Owing to downwash during the hover there 
was a 3,000-lb. down-load on the stub wing; in consequence, the 
S-56 had to operate at a lower all-up weight than original’) 
intended. The stub-wing engine installation proved to be rather 
heavy, and cooling and vibration problems showed up during 
development. 

These difficulties led to a re-appraisal by Westland and the 
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KEY 
Two Napier Eland E229 rear-drive turbine 
engines. 
Main engine mounting. 
Single-sided engine exhaust pipe. 
Airframe-mounted section of exhaust pipe. 
Fire-proof bulkhead. 
Engine drive shaft inside casing. 
Main gearbox. 
Tubular mounting structure for main gear- 
box. 
Belt-driven fans and oil coolers for main 
gearbox. 
Hydraulically-operated transmission brake. 
Tail-shaft. 
Tail-shaft support beams and flexible-bearing 
supports 
Intermediate gearbox. 
Tail-rotor gearbox. 
All-metal tail rotor 15 ft. in diameter. 
Main rotor, 72 ft. in diameter, with five all- 
metal blades. 
Main rotor hub with offset flapping hinges. 
Rotor-blade drag damper. 
Main rotor-control swashplate assembly. 
Duplicated flying-control servo-jacks. 
Nose access door. 
Rudder pedestal assembly ) Controls dupli- 
Cyclic-pitch stick r cated for two 
Collective-pitch lever ) pilots. 
Engine-speed selection levers. 
Engine-clutch operating levers. 
Flying-control push-pull rods 
Engine-control push-pull rods 
Duct for electrics with cable connectors 
Co-pilot’s seat with fore-and-aft adjustment 
Flight test observer's seat. 
Entry steps. 
Fire-extinguisher bottles. 
Engine oil-cooler and fan. 
Engine oil-pipes to tank and clutch. 
Front fuel tank—250-gal. capacity. 
Rear fuel tank—250-gal. capacity. 
Main undercarriage 
Air-oil shock-absorber strut. 
Castoring tail undercarriage with spring 
centring. 


Control Diagram 


41. 
42. 


Flying-contro] mixing box. 
Main rotor head tandem servo-jack units 


42a and b. Servo-jack shuttle valves supplied 


from two independent hydraulic circuits. 
Cables, 

Tail-rotor servo-jack. 

Main pivot of shuttle-valve control. 
Foiluw-up link. 

Elongated hole 

Srring-fee! unit for fore-and-aft control. 
Spring-feel unit for lateral control. 
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next proposal was for a helicopter which retained the rotor 
and control systems of the S-56 but was powered by two shaft 
turbine engines mounted above the fuselage. The design study 
for this aircraft, which was in effect the Westminster, was 
submitted in July, 1955; an S-56 licence agreement with Sikorsky 
had been concluded the month before—on June 20, 1955. 
Powerplant proposed for the Westminster was either two Napier 
Elands or two Rolls-Royce Tynes. 

No official backing was given to the Westminster by the 
Ministry of Supply and Westland decided to build this 
helicopter as a private venture in conjunction with D. Napier 
and Son, Ltd., who supplied its Eland engines. Initial design 
work began late in 1956; the company’s commitments on the 
Wessex did not allow resources to be devoted to the Westminster 
earlier. 

Development 


In basing the Westminster on the S-56 licence agreement 
Westland was able to take over in fully-proven form some of 
the most difficult components which usually require the greatest 
amount of development work. The Westminster’s main rotor 
hub, shaft and blades, tail rotor assembly, duplicated power 
controls and certain other items are actual §-56 parts. These 
are backed by 70,000 hours of flying experience with the S-56s 
which are in service with the U.S. Services. As a result, these 
components already incorporate design changes which have 
been suggested by service experience. 

The main Westland problems in developing the Westminster 
were to match a turbine powerplant to the S-56 rotor system 
and to develop a new fuselage. As there was no clear require- 
ment for the type of fuselage needed and the exact réle in which 
there would be the greatest demand for a transport Westminster, 
it was decided as a first step to build a flying test-rig with a 
tubular-frame fuselage. This would enable the turbine-engine 
installation to be proved in the cheapest and simplest possible 
manner. It was this flying test-rig which made its first flight 
on June 15. 

The company soon appreciated that the flying test-rig was, in 
effect, a flying crane. A second flying test-rig is being built; 
this will be the prototype of a flying-crane version of the 
Westminster known as the Utility. It differs only slightly from 
the flying test-rig; it will have a somewhat lighter structure and 
more attention is being paid in its design to accessibility and 
maintenance features. 

These two prototypes will be used to prove the Eland engine 
control and transmission systems and to investigate oscillation 
problems, such as ground resonance. Results of these tests will 
enable the stressed-skin fuselage of the transport Westminster 
to be designed so that resonance problems should not arise. If 
fuselage natural frequencies are unsatisfactory they cannot 
easily be changed, as helicopter designers know to their cost. 
The development procedure adopted for the transport 
Westminster should avoid any resonance difficulties. 

The use of two prototypes will ensure rapid flight-testing. 


FLYING CONTROL SYSTEM 
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A . nr res This schematic drawing shows the 


layout of the hydraulic clutches 
and reduction gearing through 
which the Eland engines of the 
Westminster drive its rotor shafts. 


“The Aeroplane.” 


The aim is to achieve a normal-category certificate of airworthi- 
ness as soon as possible for the flying-crane Westminster. Flight 
experience with the prototypes should then ensure rapid 
certification of the transport Westminster. 


Powerplant and Transmission 

The biggest powerplant problem on the Westminster was to 
couple the two Eland turbine engines, each of which has its 
own constant-speed governor, to the rotor so that power output 
was equally shared between them. A direct coupling was out 
of the question, as it would have involved uneven power 
distribution unless engine speeds were identical. 

The problem of coupling the engines was investigated both 
by a simple analysis and by a dynamic investigation made with 
a digital computer. It was clearly shown that accurate engine- 
speed selection was essential—otherwise the engines would have 
to share the power output unevenly. 

The solution was to couple each engine via a hydraulic clutch, 
a reduction gearbox and a freewheel to the common coupling 
gearbox. The hydraulic clutches act as fluid drives which 
allow up to 2° slip at maximum torque; this feature enables 
the load to be shared equally between the engines, even if they 
are not running at identical speeds. 

The Eland engine has a full-authority fuel governor with a 
variable datum and thus the main engine control is a speed- 
selection lever. In the cockpit there are two speed-selection 
levers with appropriate r.p.m. “ gates”; trimming knobs enable 
fine adjustments of engine speed to be made. 

This system has enabled the engine control to be removed 
from the collective pitch lever. The pilot has only to select 
the engine speed required: this speed and the equivalent rotor 
speed are maintained by the engine governors, which 


automatically increase the fuel supply when a greater power 


output is demanded by the rotor. 


A feature of this system is that if one engine fails the other 
automatically develops full power without any action on the 
part of the pilot. 

The engines used in the flying test-rig prototype are Napier 
Eland E229s, The E229 is a derated rear-drive Eland which has 
an emergency rating of 2,920 s.h.p. but delivers only 2,400 s.h.p. 
for take-off and 2,000 s.h.p. at maximum continuous rating. 
The transport Westminster will probably have Eland E1.6 
engines with a 2}-minute rating of 3,650 s.h.p., a normal take-off 
rating of 3,150 s.h.p. and maximum continuous rating of 
2,600 s.h.p. 

The Eland E229 is similar to the basic Eland, with the 
exception that the propeller reduction gear has been removed. 
A new shaft drive has been added to the rear of the engine and 
an accessory drive installed to make up for the one lost -when 
the propeller reduction gear was removed. Other modifications 
to the engine are the installation of a single-sided jet pipe and 
the use of the constant-speed governing system with a variable 
datum. 

The Eland oil cooler for the propeller reduction gear has 
been retained and is used on the Westminster to cool the oil 
from the slipping hydraulic clutches. 

Engines are mounted side-by-side. Their shafts are connected 
to clutches and gearboxes by specially designed ball couplings 
which allow for the malalignment which inevitably arises when 
engines and gearbox are mounted on a flexible airframe. Each 
engine drives through its slipping clutch into a primary gearbox 
with a reduction ratio of 3.8:1. The drives then pass via 
freewheels into the main gearbox, the upper half of which is 
identical with that on the $-56. Oil from this gearbox is cooled 
by passing it through two S-56 oil coolers. 

In the main gearbox, spiral-bevel gears transmit the drive to 


The ground-running tests which 
preceded the first flight ot the 
Westminster took only twelve 
days. The men in this view 
give scale to the 33,000-Ib 
Westminster, which is tetherec 
down for ground-resonance 
tests. 
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vertical shafts; it then passes to the rotor head via spur gears 


and finally two epicyclic gears. Total reduction is from 
12,500 engine r.p.m. to 178 rotor r.p.m. The main gearbox is 
designed so that major components can be removed from it for 
inspection without taking the gearbox off the airframe. 

At the rear of the main gearbox are the tail-rotor drive and 
accessory drives. These accessories are hydraulic and gearbox- 
oil pumps, a tachometer generator, two 6-kW. generators and 
a blower for generator cooling. The S-56 oil coolers for the 
main gearbox are driven from the tail-rotor drive shaft. The 
tail shafting is supported at intervals on rubber-mounted bear- 
ings; it is divided into five sections by rubber couplings. At 
the rear of the fuselage there is an intermediate gearbox which 
transmits power up the tail pylon to the tail-rotor gearbox. 

In the design of the Westminster’s main undercarriage the 
aim has been to minimize ground resonance by keeping the 
natural frequency low. The frequency chosen is one through 
which the main rotor accelerates rapidly; it is also one at which 
the rotor possesses only little kinetic energy. Thus, resonance 
is unlikely to occur, and if it does the energy involved is low. 
Westminster ground-resonance problems were studied using an 
analogue computer at Southampton University. 

Main undercarriage shock-absorber struts are attached to the 
upper fuselage near the main rotor support structure; a swinging 
A-frame is attached to the lower fuselage structure. The 
tailwheel casters fully for ground manceuvring; it has a spring- 
centring device and a lock to prevent tail shimmy during run-on 
landings. 

Flying Controls 

The Westminster has the fully duplicated powered flying 
controls of the Sikorsky S-56. These controls are an improved 
version of those originally fitted on the S-56 and are another 
example of the advantages which the Westminster draws from 
Sikorsky experience. 

There are tandem servo-jacks at both the main and tail 
rotors. Push-pull rod controls run to these from the cockpit. 
Hydraulic power for the 3,000-p.s.i. systems are provided by 
hydraulic pumps on the port engine and at the rear of the main 
gearbox. In this way the primary system, supplied by the 
engine-driven pump, gives control when the rotor is being 
engaged. 

There is no manual reversion. Westland experience has 
shown the reliability of power controls for helicopters; there 
has been no record of a jack failure. The system on the 
Westminster will be triplicated when an autopilot and auto- 
stabilization system are fitted; this system operates third jacks 
on both the main and tail rotor controls. 

Westland experience with naval helicopters will be used to 
good advantage on the Westminster’s autopilot system. The 
company is confident that all-weather FR flying with helicopters 
will become a reality within two years and that the autopilot, 
auto-stabilization and navigation systems which make this 
possible will be easily adaptable for civil use on the 
Westminster. 
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Spring-feel centring is provided for the cyclic-pitch control 
of the Westminster; the datum for the centring action can be 
adjusted by a button on top of the cyclic stick handle. 


Rotor Hubs and Blades 

The S-56 main and tail rotor hubs of the Westminster have 
offset flapping hinges and hydraulic drag dampers. All rotor 
blades have extruded light-alloy leading edges, to which are 
bonded thin trailing-edge sections; these are stiffened with a 
metal honeycomb filling over the outboard sections of the 
blades. 
The blades are interchangeable and unaffected by temperature 


Westminster Details 


Dimensions Utility Transport 
Overall length on os 86 ft. 9 in. 86 ft. 9 in 
Overall height at main roto ‘s 18 ft. 4 in. 18 ft. 4 in 
Overall height at tail rotor a 22 ft. 3 in. 22 fr. 3 in. 
Wheel track .. ie ae “ 19 fr. 10 in 19 fc. 10 in 
Wheel base .. ia oe ae 35 ft. 6 in 36 ft. 4 in. 
Main rotor diameter “ + 72 fe. 72 fe. 
Tail rotor diameter va * 15 fe. 15 ft 
Powerplant Two Napier Two Napier 
Eland N.EI.6 Eland N.EI.6 
Weights : 
Empty weight, equipped. . 21,500 Ib. 21,245 Ib 
Disposable loa ‘ as 14,500 Ib. 11,755 Ib. 
All-up weight 36,000 Ib. 33,000 Ib. 
Fuel Tankage ca = a 522 Imp. gal 920 Imp. gal 
Performance in sea-level, 1.S.A. 
conditions : 
Vertical climb at 33,000 Ib. all-up 1,200 ft./min. at 1,200 ft./min. at 


weight on 2 engines 
Climb at 85 m.p.h. and 33,000 Ib. 
all-up weight on 1 engine at 
take-off power .. is - 
Climb at 33,000 Ib. all-up weight 
and 85 m.p.h. on 2 engines 


max. cont. power max. Cont. power 


700 ft./min 
2,480 ft./min. at 
max. cont. power 


700 ft./min. 
2,480 ft.)min. at 
max. cont. power 


Hovering ceiling on 2engines .. 8,500 fr 8,500 fr 

Cruising speed .. a 115 m.p.h. 150 m.p.h 

Maximum range and payload 180 miles with 390 miles with 
9,925 Ib 2,715 Ib 


and humidity. They can be de-iced by feeding hot air along 
their leading edges or by use of the Napier Spraymat electrical 
system, which is under development for the Wessex. 

Because of the low drag of the Westminster in its transport 
form, one would expect that this helicopter would have a 
considerably better performance than the S-56. Wind-tunnel 
tests suggest that a cruising speed of 150 m.p.h. will be attained; 
this compares with 138 m.p.h. for the S-5S6. 

Operating speed of the Utility is not of great importance; 
what will interest potential customers is that for a short- 
endurance operation it can lift a load of more than 14,000 Ib. 
Its all-up weight is 36,000 lb. : 

Following evaluation of the Westminster in its test-rig form, 
Westland plans to build the transport version of this helicopter. 
This will have a stressed-skin fuselage which will carry up to 
45 passengers in five-abreast seating; indiscriminate loading 
will be possible. Its cabin will be 30 ft. long and 10 ft. 6 in. 
wide, with 6 ft. 6 in. headroom. 

Cruising at 150 m.p.h. and able to operate in IFR conditions. 
this helicopter would appear to be ideal for city-to-city opera- 
tion. With an adequate single-engined performance and 
all-weather capability, it has many features which airline 
operators demand and which have been lacking in helicopters 
to date. No information is available on its operating costs, but 
if these prove reasonable a considerable civil demand is likely 
for this advanced helicopter. From the military viewpoint the 
Westminster should be ideal for the police-action warfare in 
which British troops are so often involved.—J.R.c. 


Details of the Westminster's rotor-head and servo-jack controls 
can be studied in this photograph. 
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THE FIGHTING SERVICES 


A.D.C. to Her Majesty 


IR COMMODORE R. N. BATESON, D.S.O., D.F.C., has 

been appointed an Aide-de-Camp to H.M. The Queen in 
succession to Air Cdre. R. C. Mead, C.B.E., D.F.C., A.F.C., 
with effect from April 20 last. At present attending the Imperial 
Defence College, Air Cdre. Bateson was from June, 1955, until 
November, 1957, in Washington with the Standing Group of 
the North Atlantic Treaty Organisation. 


Senior R.A.F. Promotions 


N the half-yearly R.A.F. promotion list released last week 

there are three new Air Marshals, seven Air Vice-Marshals 
and 15 Air Commodores. 

Air Vice-Marshal to Air Marshal: Sir Arthur W. B. McDonald 
(acting Air Marshal), A.O.C.-in-C., Technical Training Com- 
mand; Sir Humphrey Edwardes Jones (acting Air Marshal), 
C.-in-C., 2nd T.A.F.; H. D. Jackman (acting Air Marshal), 
A.O.C.-in-C., Maintenance Command. 

Air Commodore to Air Vice-Marshal: M. H. Dwyer. 
attending the Imperial Defence College; T. A. B. Parselle, 
A.O.C., and Commandant of the R.A.F. College, Cranwell; 
J. Grandy (acting A.V.M.), Commander, Task Force “Grapple”; 
J. Marson (acting A.V.M.), Director-General of Technical 
Services. Air Ministry; E. N. Lowe (acting A.V.M.), A.O.C.. 
No. 40 Group, Maintenance Command; G. A. M. Knight 
(acting A.V.M.), Director of Medical Services; R. Scoggins 
(acting A.V.M.), Director of Dental Services. 

Group Captain to Air Commodore: J. R. Gordon-Finlayson, 
J. D. Melvin, C. M. Wight-Boycott, C. H. Hartley, T. O. 
Prickett. R. B. Thomson, W. E. Coles, E. L. Colbeck-Welch, 
J. H. Searby, D. N. Knight-Blair-Oliphant, M. K. D. Porter, 
H. W. Penney. W. K. Stewart, J. F. Dales, H. Keggin. 


Aircrew Equipment Instructors 


PECIALLY trained officers of the General Duties branch are 

to be appointed to all R.A.F. Commands concerned with 
high-altitude and high-speed flight to instruct aircrews in the 
correct use of pressurized equipment and flying suits, and to see 
that pressurized clothing is properly fitted and worn. Taking 
up their appointments after a period of training at the R.A.F. 
Institute of Aviation Medicine, Farnborough, the officers will 
also be responsible for keeping in close contact with station 
equipment and technical sections. 

This development links up with courses in aviation medicine 
operated at the Institute for senior officers, with the three-fold 
purpose of providing them with a background of knowledge 
of aviation medicine, a physiological knowledge of equipment 
used in varied environment conditions, and opportunities for 
discussion with members of the Institute staff. The courses, 


SPITFIRE PRESENTATION.—A Supermarine Spitfire Mk.16 
(TE330) was formally presented by the Service to the U.S.A.F. 
Academy, Colorado Springs, at a ceremony at R.A.F. Odiham 
on July 2. Handed over to the Deputy Commandant of the 
U.S.A.F. Academy by Air Chief Marshal Sir Thomas Pike, 
A.O.C.-in-C., Fighter Command, the aircraft was recently on 
the strength of the Fighter Command Battle of Britain Flight. 


Photographs copyright *“* The Aeroplane 


Air Chief Marshal Sir Thomas Pike (second from the left) with 

Col. B. B. Cassiday, Deputy Commandant of the U.S.A.F. 

Academy, Colorado Springs, and cadets from the Academy, 

after the presentation of Spitfire TE330. A flypast by a 

Spitfire and Hurricane plus Javelins and Hunters took place 

during the parade, which was followed by an aerobatic vatid 
by No. 111 Squadron. 


of one week's duration, are held six or seven times a year. 


Officers attending these courses are drawn from the G.D. 
branch holding appointments such as Wing Commander Flying 
and Squadron Commander; the Technical and Equipment 
branches holding senior posts on operational stations, and all 
three branches filling appropriate staff appointments. 


Fleet Air Arm Promotions 


MONG the provisional selections for promotion announced 
by the Admiralty on June 39, 1958, are the following senior 
Fleet Air Arm officers:— 

Commander to Captain: T. G. V. Percy, O.B.E., D.SC.. 
Admiralty D.A.E. (late Commander (Air) Hal Far); B. C. G. 
Place, V.C., D.S.C., J.S.S.C.; J. R. W. Groves, R.N.A.S. Lee 
on-Solent:; G. C. Baldwin, H.M.S. “ Saker ”; P. H. C. Illingworth, 
R.N.A.S. Yeovilton. 

rg 6 Commander to Commander: D. R. O. Price. 
D.F.C., N.A.S. Lossiemouth (C.F.I.); N. Perrett, H.M-S. 
* Ark Royal ” (C.0., No. 800 Squadron); R. W. Halliday. 
D.S.C., Army Staff College, Camberley (late C.O. No. 813 
Squadron); C. B. Armstrong, Admiralty, D.O.A(X); A. F 
Rawbone, A.F.C., Staff of F.O.F.T.; J. J. Phillios, H.M-S. 
“ Eagle” (C.O., No. 814 Squadron); R. von T. B. Kettle. 
Admiralty (D.A.W.). 
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JULY 11, 1958 


Supersonic 
Economics 


JEWEST TOOL of the aircraft and weapons research 

divisions of A. V. Roe and Co., Ltd., at Woodford, 
Cheshire, is a relatively cheap supersonic wind tunnel now in 
operation. Originally intended for preliminary model testing 
for the now cancelled Avro “all-steel” supersonic bomber 
project, the tunnel is being used for work on the Avro stand-off 
bomb V-bomber air-to-surface weapon. 

fhe new Avro wind tunnel is of the blow-down intermittent 
type. It can be operated for up to 40 sec. at Mach numbers 
beiween 1.6 and 3.5. The working section is large for a 
supersonic tunnel of this speed range—30 in. by 27 in.—and 
is located downstream of a flexible nozzle which gives infinite 
variation of Mach number within the limits set. 

lwo Broom and Wade two-stage compressors, each driven 
by a 210-b.h.p. electric motor, are used to supply 33,600 cu. ft. 
of air to a 40-ft.-diameter Whessoe pressure sphere at 100 p.s.i. 
This sphere is of 14-in. steel plate, all welded seams having 
been examined under X-ray. The sphere has also been tested 
up to 220 p.s.i. with hydraulic pressure. There is a heat- 
exchanger to reduce temperature drop when the air expands 
during a tunnel run. 


CONTROL PANEL.—Seated at the contro! panel of the new 
Avro supersonic wind tunnel is Mr. L. E. Leavy, A.F.R.Ae.S., 
superintendent of wind tunnels. 


There are several advantages in using a simple tunnel layout 
ipart from the obvious merit of low cost (about £100,000 in 
this case). With no compressor blades to worry about in the 
tunnel, flutter experiments can be undertaken without danger 
in the event of model disintegration. Similarly, experiments 
can safely be made with bomb-release at supersonic speeds, 
separation characteristics of missile booster rockets, and so on, 
because any “ debris ” can pass freely down the diffuser without 
amaging the wind tunnel. 

\ further major advantage is that the stagnation pressure 

operation can be varied to alter the Reynolds number 

fependently of Mach number. High stagnation pressures 
> used to give large Reynolds numbers on small models. 

Control of the tunnel and model is fully automatic, as is 

¢ recording of model data. To avoid transient high loads on 

model during starting up and closing down of the tunnel, 

to sudden changes in the nature of the flow, the model 
mounting “sting” is retracted into a well in the floor of the 
tunnel, 

\fter the run starts, there is a short delay while supersonic 
flow is attained and the model “sting” is then raised 
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STAND OFFISH.—In the working section is a model of the 
Avro stand-off bomb now under development for V-bombers. 


hydraulically into position. The model is put through the 
range of angles required and is retracted into the well before 
flow breaks down at the end of the run. 

While the model is “ performing” a programme of angle 
changes, the loads are measured by strain gauges and pulses 
are sent to a read-out system. Loads are recorded continuously 
by self-balancing potentiometer recorders. Output from all the 
recorder channels is produced in binary code and fed to a 
neon-tube store which is “frozen” and scanned at pre- 
determined intervals, the information being transferred to 
punched tape for feeding into a Ferranti computer. 

Visual observation of the model under test is provided -by 
the usual arrangement of Schlieren mirror apparatus which has 
continuous and spark-source illumination. 

One of the largest supersonic wind tunnels for its speed in 
Europe, the new Avro tunnel is essentially a cheap and useful 
research tool. In addition to work for A. V. Roe, it is available 
for guided weapons work of other companies and an inquiry 
has been received for NATO work. 


MODEL MOUNT.—The “ sting "’ mounting for models is offset 
so that angles of yaw can be produced by rotating the “ sting. P 


The model is of the Avro 720 interceptor. 
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JULY 11, 1952 


PRIVATE FLYING 


H.J.C.’s Club Commentary: 


Air Displays 


Luton Notes 


ENTHUSIASM IN ESSEX.—Employees of Kelvin and Hughes, Ltd., who fly with the 
Herts and Essex Aero Club at Stapleford aerodrome attended an informal air rally 
there on June 28. Some ot them, with families and friends, are seen here. 


@ THE SEASON of air displays 
progresses. We have had the well-planned 
and neatly executed programme put on 
by the Elstree Flying Club, when some 
2,000 people attended to look at 40 air- 
craft, including Comper Swift aerobatics 
and the Tiger Club’s popular items; the 
North London Aero Club held its show 
on June 21, which also attracted a couple 
of thousand visitors who saw, inter alia, 
aerobatics by a Vampire of the C.F.S., 
another Tiger Club show, parachuting 
and sailplane aerobatics. 

The latest show was that put on at 
Exeter Airport on June 28 by the 
R.A.F.A. in conjunction with the Exeter 
Aero Club. 


THIS display attracted no fewer 
than 24,000 people, which makes it about 
the biggest show ever held in the West 
Country. Fifty aircraft of 16 different types 
were involved, including Meteors, Hunters, 
Jet Provosts, Victor, Vulcan, Sea Venoms, 
Gannets, and Boeing KB-29 and KB-50, and 


—once again—the Tiger Club did its show. 

Plymouth Aero Club members Peter Lucas 
and Peter Lang made formation and delayed 
parachute descents; Fit. Lt. R. E. Holloway, 
winner of the Wright Jubilee Trophy, gave 
a precise Vampire aerobatic demonstration, 


COVERED IN.—As it 

appeared at the recent 

Liége air display the 

Tipsy Nipper was fitted 

with a closed-in cockpit. 

Two Nippers are now 
flying. 


Photograpa copyright 
“The Aeroplane 


and Sgt. Andy Gough gave three ‘Sailplane 
shows. 

Such was the appeal of the display that 
by 11.00 hrs., when the airport was opened 
to the public, thousands of cars, coaches, 
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NEW EQUIPMENT.—A D.H. Chipmunk, G-AORE, has recently been added to the 

fleet of the Plymouth Aero Club at Crownhill. With it here are the club's five in- 

Structors. Left to right, K. P. H. Cleife (C.F.1.); W.H. W. Lucas (C.I. and manager) ; 
E. J. Brooks; L. E. J. Prout and R. A. Gliddon. 


Ladies at Eastleigh 


buses and bicycles were queueing up for 
entry; and the civic party’s car was delayed 
by traffic so that they were too late for the 
opening! 


FROM the Luton Flying Club we 
learn that 2,100 hr. have been flown during 
the past 12 months. Twenty members gained 
their P.P.L.s, and one member his C.P.L. 
About 30 student pilots are now under 
instruction. Recently an R/T licence course 
was organized, and of the 10 pupils six have 
so far gained their licences. 

Successful P.P.L. students recently have 
included Messrs. Yates, Webster and Lester, 
and Cdts. Smith and Minchin. First solos 
have been flown by Messrs. Phillips, Ashman, 
Breeze, Sluggett, Stewart and Lang, and Miss 
Hobbs. 

Mr. D. G. Campbell is full-time instructor. 
and Messrs. Barry Radley (Hunting test 
pilot) and Capt. E. G. Campbell (B.O.A.C.) 
are part-time instructors. Four Austers 
(three of them Gipsy-engined Alphas), three 
Tiger Moths, a Chipmunk and a Gemini are 
operated. 


& TWO women student pilots, both 
employees of Folland Aircraft, Ltd., are 
learning to fly with the Hampshire Aeroplane 
Club at Eastleigh, Southampton. They are 


Miss Sally Kenderdine, who went solo after 
4 hr. 55 min., and Miss Maria Corrigan, 
who, although “ fit for solo” after 4 hr 
50 min., actually could not go solo uni! 
she had flown 6 hr. 20 min., when she had 
got her Student Pilot’s Licence. 

The C.F.1., Mr. V. H. Bellamy, says that 
Miss Kenderdine’s time is a record for a 
woman pilot at the club. The company 
subsidizes flying for employees under the 
works’ flying club scheme. 


JULY 13 has been fixed for the 
date of the Surrey Flying Club’s ~ ‘' 
Home ™ at Croydon. It is hoped that some 
of the Czechoslovak pilots taking part in the 
British Lockheed aerobatic competition wi!! 
be present. 

On July 20 the club is to make a visit 10 
Sywell, possibly landing at Luton on ‘ie 
way. 


FIRST ISSUE of The Elevator, 
the journal of the Lancashire Aero Club. 
has just appeared. It is a well-produced book 
of 28 pages, and contains some interes!'ns 
material. Members are charged 2s. 6d. f« 

The club flew 171 hr. 15 min. in Mey, 
bringing the annual total to 1,815 hr., on!y 4 
litue short of the expected 1,850 hr. 
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The Instructor’s Rating 


From: The Master of G.A.P.A.N., Sir Frederick Tymms, 
KCIE., MC., F.RAeS. 
RS. OGILVY, in THE AEROPLANE of June 27, takes the 

i Guild of Air Pilots and Air Navigators to task for its 
exorbitant demands on would-be pilot instructors and for other 
shortcomings in the conduct of tests and examinations for 
instructors’ ratings. 
ince 1931, the Guild has been the body approved by the 
Minister of Transport and Civil Aviation under the Air Naviga- 
tion Order (see Article 26 (2) (d)) to certify the qualifications 
of a pilot to give instruction in flying, to satisfy statutory 
requirements. The Guild has always considered a high standard 
of instruction to be an essential factor in the safety of flying, and 
rates the importance of the professional standard of instructors 
no Jower than it does that of transport pilots. It is perhaps 
inevitable that its demand may appear onerous to the would-be 
entrant to the profession. 

On the question of cost, the Guild has carried out this work 
at a loss (i.e. at the cost of the general body of its members) 
for some years. The figures are available to Freemen of the 
Guild in the annual accounts. They have satisfied the Guild’s 
auditors; and the audited figures have, in turn, been accepted 
by the Minister of Transport and Civil Aviation, who has 
recently authorized the Guild to raise the fee for the test 
for the issue of an instructor’s rating from three guineas 
to four guineas—with other corresponding adjustments. 

[he appropriate comparison, if one is desired, is with the fees 
prescribed in Schedule III to the Air Navigation Order in 
respect of the official tests and examinations for the issue of 
pilots’ licences, namely: 

Commercial pilot £3 for technical examination. plus a 

portion*® of the £20 fee for a flying test. 


Senior commercial pitot | £5 for technical examination. plus a 


Airline transport pilot { portion of the £30 fee for a flying test. 


* That part of the cost representing the examiners’ time. 

The Guild's duties are carried out by a Panel of Examiners, 
the members of which are experienced instructors of high 
standing. For the greater convenience of candidates, tests and 
examinations are conducted at eight different centres and even 
sometimes at other aerodromes more convenient for the candi- 
date. Moreover, when necessary, the tests and examinations 
are carried out in the evenings or at week-ends. Some part of 
the fee charged to candidates goes towards the expenses of 
examiners. 

The statutory fee of 5s. for the issue or renewal of a licence 
is not relevant. (It is uniform for all personnel licences.) 
Whether or not this or other statutory fees cover the related 
costs of the Ministry we do not know. We suspect, however, 
that Mrs. Ogilvy, in common with other taxpayers, bears part 
of the cost in another way. The Guild, of course, cannot issue 
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or renew a licence or rating. The Minister is not empowered 
by statute to delegate this part of his duties. Even the Air 
Registration Board can only make recommendations to the 
Minister in respect of the certificates and licences with which 
it is concerned. 

Perhaps the foregoing will answer the specific question 
addressed to the Guild—what return does the flying instructor 
get for his money each year? In short, he or she gets what 
other professional men and women get from like service, a 
recognition of his or her high professional qualifications and 
an assurance of protection from under-quakified competitors. 

The complaint of lack of specific information about certain 
requirements seems to imply a complete lack of information, 
which hardly accords with fact. The Guild “Panel of 
Examiner’s Handbook on the Instructor’s Certificate of 
Competency,” containing the syllabus of examinations and 
tests, has always been available to all concerned. This, in 
effect, has served the purpose of indicating what an “ approved 
course ”’ for instructors should be. In fact, however, the Guild 
“Requirements for an Approved Flying Instructor’s Course ” 
was issued to flying instructors in 1956. In the course of this 
year this has been revised by the Panel and was about to be 
issued when this correspondence appeared. 

The completion of the revision and further development of 
the Handbook awaits the revision of the Air Navigation 
Regulations, which it is known the Ministry have in hand. 
The Guild’s views on desirable changes have been submitted 
to the Ministry. 

The Panel Handbook is, of course, based on the statutory 
regulations and, until more specific statements of flying 
experience of different kinds have been embodied in the Air 
Navigation Regulations, the Panel has developed its own 
standard of what is adequate. While such elaboration of the 
statutory requirements is treated as a matter of guidance, it is 
far from true that each examiner “ makes his own arbitrary 
rules.” If, in fact, there have been “ radical differences,” a 
reference to the Guild itself would have clarified the matter. 

The Guild has recommended to the Ministry that the 
Regulations should require greater flying experience for the 
issue of an instructor’s rating and that they should be more 
specific in regard to types of aircraft. But the principle on 
which the Panel operates is to test whether or not a candidate 
has reached an adequate standard of instructional competence, 
which, of course, includes night flying and instrument flying, 
rather than the amount of time he or she has spent on 
individual exercises. 

I hope that this explanation of how the Guild of Air Pilots 
and Air Navigators discharges its duties in respect of flying 
instructors will serve to remove some _ possible  mis- 
apprehensions. 


Sailplane Development—Le Moment 
Critique 

4 jp and again it is worth while looking critically at some 

aspect of aviation. The World Gliding Championships in 
Poland, and the Seventh OSTIV Congress which took place 
also in Poland concurrently with the championships, give an 
opportunity for such a critique on gliding. In addition there 
is the recent publication by OSTIV* of “The World’s 
Sailplanes.” 

Gliding has had widely different rates of growth in various 
countries, for reasons not always clear to the outsider. It is a 
national sport in Poland and is also widely practised in 
Yugoslavia, Hungary, Czechoslovakia and Germany. It is 
somewhat less widely popular in France, while in Scandinavia 
ind the U.K. and U.S.A. it is a sport of the few, of the really 
ledicated. The poor countries can afford gliding, but the richer 
ones cannot. 

The reasons lurking behind the different degrees of popu- 
irity of gliding are complex. Some countries find it a cheap 
ay of keeping youth off the streets and out of mischief, 
pecially when money is scarce and mischief can wear an 
ely look. Others find it a possible source of prestige at a 

w price. A few thousand pounds spent on a clever designer 

i and do produce world-beating sailplanes, a very different 
rice from that needed for a record-breaking car or jet, or 

en a successful airliner. 

\ world record is a world record and as good as any other. 

a glider is the fastest around a 300-km. triangle it is worth 
oasting about and pays for itself in prestige. But this is not 

e whole of it. A small team of designers, technicians, 


draughtsmen and skilled workmen is kept together and 
developed. Where there may not be enough powered aeroplane 
designing and building to keep them fully occupied, a pro- 
gramme of sailplanes helps them along. 

It is difficult to be precise, but perhaps the highest quality 
sailplane designs originate in Yugoslavia, Czechoslovakia, 
Poland, Hungary, West Germany and Italy. Anyone wanting 
to have a glimpse of the present sailplane design position 
should study “The World's Sailplanes.”+ This contains the 
fullest data on sailplanes which could be extracted from the 
designers and shows clearly the present state of development. 

Conditions in Germany and Italy are different. Germany 
has always recognized gliding as an aid to airmindedness, 
training and morale, and although not much money is avail- 
able, government encouragement is available one way or 
another. In addition, there is considerable private effort 
available. The Italian effort appears to be rather more 
the result of dedicated individual efforts, with some government 
help. 

France is up and down. A few years ago there was a lot 
of money for gliding and many types were built and pro- 
duced, Outstanding were the Breguet 900 series. But now 
the money has dried up and so have the prototypes vi 

U.K. and US. are clearly in an entirely different position 
from other glider-producing countries. Their industry must 
pay or go down. No fancy work, no chances, nothing revolu- 
tionary, because they haven't the money for it. No heavy 
experimental overheads to put up the cost. Simple designs 


* OSTIV: Organisation Scientifique et Technique Internationale du Vol a 
Voile 
+ Available from: Miss Betsy Woodward. OSTIV, Dept. of Metcoro'ory, 
Imperial College, London, S.W.7, at 17s. 6d 
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THE AEROPLANE 


easily produced. If we look at Schweizer, EoN, Slingsby and 
Briegleb, this is what we find. Can the U.S. and U.K. keep 
a leading place in sailplane design in these circumstances? Not 
unless a miracle occurs. 

The recent OSTIV Congress in Poland gathered together 
about 50 papers emanating from 11 different countries on 
technical-design problems and on soaring meteorolozy. The 
languages used were English, German, and to a lesser degree. 
French. A great deal of useful design information and view- 
points was made available in lectures and discussions, but no 
professional English sailplane designers were present and most 
of the English technical people accompanying the British Team 
attended very few lectures even on non-flying days. This was 
because of the language difficulty. 

Actually quite a number of lectures were delivered in English 
although the titles were in German in the programme. This 
is admittedly an organizational point. However, the fact is 
that opportunities have not been fully grasped by the U.K., 
which is sad. 

For the first time in 20 years, the British aircraft industry 
is not fully occupied. For the first time not only has the 
industry time to look around, but it has got to look around if 
it is to stay in business. All business is not big business. Even 
a little business may be better than none. 

Which experienced British aircraft manufacturer has con- 
sidered a side line of all-metal high-performance or even 
“standard class” (1S-metre span) sailplanes? It would have 
to be a side line subsidized initially by the firm’s existing 
development facilities, because we know that sailplanes alone 
cannot carry anything more than a very modest development 
load, and a modest sailplane is not enough. It would not be 
= easy venture, but it would be cheap compared to anything 
else. 

A modern first-class sailplane would require about 10,000 
manhours to design. Probably whoever might venture to try 
would make an initial failure, but there is nothing new or 
shameful in that. A second try by an inteiligent small group 
in a large organization could win the day and, who knows, 
we might even equal Poland's rate of export of nearly 200 
gliders a year. 

So there we are: 

1. We are going to lose our technical position because 
we get no government help for our small sailplane 
firms. 

2. We are not grasping the technical opportunities and 
information which are available. 

3. No large British firm has tackled the modern all-metal 
sailplane 

We should forget the seemingly easy way of government help 
until we have considered items (2) and (3). 

Are we likely to do so? 

B. S. SHENSTONE. 


A Graviner Occasion 


VERY YEAR, one of the more enjoyable social highlights 
in the aeronautical calendar is the annual Sports Day and 
Reception organized by the Graviner Manufacturing Company 
and their associate, Wilkinson Sword Company. Quite apart 
from the informal and friendly atmosphere, the setting on the 
sports field at Graviner’s delightful Colnbrook home with its mill 
stream, can hardly be bettered. In all these things, the 1958 
edition on June 29 proved to be no exception; indeed the 
occasion can be said to have been an exceptionally successful 
one. Certainly the members of the companies concerned and 
the large number of distinguished guests—among whom were to 
be seen some very well-known aeronautical faces—gave every 
indication of thoroughly enjoying themselves. 

Having chosen the one sunny afternoon and evening in a 
fortnight of inclemency, and by some magic removed the floods 
from the sports field, our hosts also arranged for a_ nicely 
balanced ration of sporting events and entertainment. Among 
the former one recalls the ladies of the Gosport and Colnbrook 
factories matching their decorative skills at netball and their 
more cumbersome male colleagues from Acton and Gosport 
showing their strength at push-ball. 

This year, however, the accent was more on entertainment 
than athletics and in place of the usual racing events we were 
treated to some professional entertainment of a very high order. 
To provide a proper measure of aeronautical interest there was 
the continual passage close overhead of large decibellious air- 
liners on their final apprvach to nearby London Airport's main 
runway And by way of an auricular counter-attraction the 
Central Band of the Women’s Royal Air Force, performed under 
the direction of Sqn. Ldr. W. G. Newman with great musical 
and martial skill.—F.T.mM 
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Sailplane Designers 


N our brief notes on the development of the EoN 419 sail- 

plane (THE AEROPLANE for June 6, 1958) we omitted to record 
the fact that responsibility for its design lay with Aviation and 
Engineering Projects, Ltd., of Hounslow. This company has been 
design consultants to Elliotts of Newbury for the past 12 years 
and is officially approved by the A.R.B. to deal with all technical 
matters concerning the design of Elliotts aircraft. 

In this connection, Aviation and Engineering Projects has 
been closely associated with the evolution of the Olympia from 
the original type derived from the German Meise to the current 
versions that were entered in the World Championships. 
Although this development has progressed largely by modifica- 
tion, it has also entailed a considerable amount of complete 
redesign, including the new tail unit first installed in the Mark 
403, which incorporated an all-moving, folding tailplane 
together with larger vertical surfaces. 

This tail unit was developed from the original scheme pro- 
posed by Mr. H. Midwood of the N.A.E., and was introduced 
in order to improve the longitudinal stick-free stability and the 
directional contro] and stability. An incidental advantage is 
a reduction in drag at most speeds as a result of the elimina- 
tion of large elevator trimming angles. 


Silver City’s H.Q. 


N this issue we mark the celebration of Silver City Airways’ 

tenth anniversary by a special article (on pages 58 to 60), 
dealing with the economic aspects of this remarkable air trans- 
port operation. Silver City was a pioneer of the aerial car-ferry 
business and it is only to be expected that their new home 
aerodrome at Ferryfield should be the first airport in the World 
to be designed from scratch to fulfil the special requirements 
of a vehicle air ferry operation. And from Richard Costain, 
Ltd., who designed and built the airport for Silver City in six 
months, come some interesting facts and figures about its 


construction. 

The site chosen—between Lydd and New Romney —originally 
consisted of flat meadows and agricultural land over a thin 
layer of clay with underlying beds of. fine sand and gravel, 
interspersed with shingle ridges which are the remains of beaches 
left by the shifting coastline of the area. Extensive site surveys 
and laboratory investigation by Costain led to the adoption of 
the soil-cement stabilization method of construction. It was 
thus possible to use local material for the whole of the runway 
construction; indeed, with the exceotion of cement and 
bituminous products all materials were excavated within the 
perimeter of the airfield. 

Construction was started during the winter months which 
are normally considered unsuitable for muck shifting; never- 
theless, some 20 pieces of mechanical equipment were engaged 
in digging the sub-base fill and placing it in the runways and 
hardstandings. Some 250,000 cu. yd. of fill were required; and 
to reach the very high density required, two-ton vibrating sledges 
were used. 

The problem of adequate drainage was formidable. and 
although fo special drainage system was adopted, existing 
ditches which crossed the works were carried in concrete pipe 
culverts. Some vertical sand drains were also constructed to 
pass water through the clay layer in places where there was 
any risk of local surface flooding. : 

The first job was to build an 18-ft. roadway 14 miles from 
the public road to the terminal building site, and a bridge over 
the Denge Marsh sewer—a simple job which became a majo! 
overation in the face of heavy snow and severe winter con- 
ditions. Thereafter materials poured on the site and construc- 
tion of the runways and terminal buildings proceeded at the 
same time. 

Two hard surface runways in the conventional “ X” form 
were constructed, the principal one 120 ft. wide with an effective 
operational length of more than 4.050 ft., and the second giving 
an effective length of 3,500 ft. The terminal building, 300 [t. 
long and 100 ft. wide, is of single-storey construction, except 
for a two-storey central section to house administration and 
flying control. 

In 1956, Richard Costain, Ltd.. were given the contract ‘0 
construct a new passenger building to cope with the increased 
bookings on the Air Kruise routes; taxi tracks to assist [he 
turn-round of aircraft; and the erection of a maintenance hang 
The work was completed in four months. The following ye 
the company carried out further work for Silver City, this time 
on the original terminal block; extensions were carried oul [0 
some existing blocks, a new block was constructed for refuc!- 
ling sections and airport maintenance workshops, and 1 


enclosed terrace was laid down to give increased space ! 
passenger handling and load assembly. 
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CORRESPONDENCE 


THE AEROPLANE 


No. 46 Squadron’s Claim 


NLY recently have I seen in THE AEROPLANE for May 2 an 

account of the 41st annual dinner of Ne. 46 Squadron. It 
was stated that “It is without precedent for any R.A.F. 
squadron to have held 41 annual reunions without a 
break... .” 

it certainly must be, for it seems unusual to celebrate a 
reunion before the first war hostilities were even finished! 

However, the remark cannot altogether go unchallenged 
because No. 49 Squadron had their first reunion in 1919 (after 
attending to the war first) and have not had a break in these 
annual celebrations since that year. It’s true that during the 
late war, when some were back in the Service, there were only 
two members to celebrate on one occasion. 

In later years, we visited the existing squadron at their aero- 
drome, have attended their separate celebrations and have been 
honoured by the company of their C.O. at our dinner. On one 
such occasion, the existing squadron presented those of us 
who attended with enamel 49 Squadron badges. With unerring 
efficiency, Mr. Philip Smith, our Armament Officer in the first 
World War, has organized the majority of these reunions. 

Potters Bar, Middx. A. H. Curtis, 

Sqn. Ldr., R.A.F. 


A Grounded Fighter 


HIS photograph, taken at the recent R.Ae.S. (Chester Branch) 
Garden Party, depicts a Hawker Hurricane (serial number 
5500M) which is kept by the Maintenance Unit at R.A.F. 
Hawarden. 
The machine, intended for ground training purposes only, 


is not in an airworthy condition. 


: Nevertheless, this aircraft must 
be one of the last Hurricanes still surviving. 
Eastham, Wirral, Cheshire. 


ALAN G. SHARP. 


Omitted from “ Evidence in Camera ” 


| NOTE with some surprise and disappointment that Constance 
Babington Smith, in her admirable book “Evidence in 
Camera,” makes no mention of the photographic reconnaissance 
work of the detached Flight of No. 224 Sauadron, the Extended 
Reconnaissance Flight, which operated in Hudsons from 
Thornaby during the first weeks of the War. 

Could it be that the archives to which she had access do not 
include the records of this Unit’s work? I know that much of 
the detailed records and many of the personnel were lost in the 
tragic crash of one of the Flight’s aircraft while returning to the 
parent station, Leuchars. 

1 am sure that the authoress would be among the first to wish 
that due acknowledgment should be given to this Flight’s work, 
which started as early as September 7, 1939, and was done 
mostly under extreme difficulties. 


Peebles. F. B. Everest. 
Sqn. Ldr., R.A.F. 
Names, not Letters! 
WISH that someone could influence the National Press 


reporters—not, of course, the air correspondents—to give up 
alluding to airliners by the International code words formed 
by the last two letters of the registration. 

Recently a leading paragraph in a famous newspaper (which 
cught to have known better) began: “ The First Officer of the 
airliner, Charlie Sierra, . . . said. . . .” Note: no quotes, not 
even italics, so the great uninitiated public must have assumed 
that the name of the First Officer was Charlie Sierra until they 
found, some lines lower down, that this was not so. Then 
who, they must have said in this case, was Charlie Sierra? 

How can they explain airliners apparently named Willie Easy 
©r Bravo Whisky which figure in serious newspaper reports? 


For goodness’ sake, if the aircraft hasn't a given name, let 
us have G-ARCS or G-AXBW. I am sure that Mr. Peter 
Masefield will forgive me if I relate that he once wrote that 
he flew to Rome in “ Dog Item,” and it was only after I had 
diffidently suggested that this seemed to conjure up lamp posts 
that he agreed to alter it to the lettered registration! 

Marlow, Bucks. E. C. CHEESMAN. 


The Future of Manston 


OW that the Americans have evacuated Manston aerodrome, 
with all, repeat all, its wonderful facilities and its fine- 
weather record, could it be used for Service-cum-civil purposes? 
There we have everything, including one of the longest run- 
ways in the country. This would be specially useful now that 
Tangmere is also being evacuated. 
London, S.W.3. R. C. PRESLAND. 


(A reply by the Master of the G.A.P.A.N. to Mrs. Audrey 
Ogilvy's letter in our June 27 issue is on page 77.) 


LAV OOO Oe 


Djinn and Djack. This column is steadily being 
taken over by you splendid readers. There's General 
Jack Parham, from near Ipswich—he was at the 
Suffolk County Show, examining the Djinn crop 
sprayer, when he heard somebody sav: “ Well, I don't 
see much sense in that. What'll your crops look like 
after your tractor has dragged that little lot through 
them on its skis?” So the General, in his friendly 
way, thinks “ Ah! Wroundabout!* And here we are. 
Bless you, Jack, you're all right. 

* 


Battle of Britons. Then Chris Elliott of London 
draws my attention (lovely phrase) to the Minister of 
Transport’s proposed new marking for pedestrian 
crossings. “Just like a fighter marking,” says Chris. 
“ How about suggesting that he includes the markings 


of all the disbanded fighter squadrons?” I suppose 
the battles of the skies and the roads do have some 
things in common—* Scramble! ” and * Angels ” for 
instance? 

* 


The TEAL Deal. From New Zealand come Press 
cuttings showing that that country didn’t take kindly 
to being told by Australia what kind of airliner to buy. 
One paper dug up a reference book entry on Electra, 
a character in a Greek fable. It goes: “* Electra is 
known as the ‘Lost Pleiad’* for if is said she dis- 
appeared just before the Trojan war, that she might 
be saved the mortification of seeing the ruin of her 
beloved city. She showed herself occasionally to 
mortal eye but always in the guise of a comet.” 
What's a Pleiad? 

* 


The P.R.O.’s Lament: “ Every man in this company 
can do two jobs—his own and Public Relations.” 


* 


Economy Services 

“It’s just a question of higher compression ratio 

| in the cabin.” 

“They get 
room for.” 


sandwiches because that’s all there's 


* 


“The most expensive thing to carry about in an 
airliner is fresh air.” 
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NOTES AND EVENTS 


LARGER LIFE-RAFT.—The R.F.D. 
Co., Ltd., of Godalming, Surrey, has 
designed a new inflatable aeroplane life- 
raft to hold 26 persons. It incorporates 
a “tent-pole ” canopy support consisting 
of a fabric column automatically inflated 
by a separate gas cylinder. The stowage 
space required for this life-raft is the 
same as for the 20-place Universal life- 
raft. 


GEARING CONFERENCE, — The 
Institution of Mechanical Engineers is to 
hold an International Conference on 
Gearing in London from September 23 
to 25, at which about 36 papers will be 
read and discussed. 


ESCAPE SLIDE.—Palmer Aero Pro- 
ducts are to manufacture the inflatable 
escape slide designed by the Garrett 
Corpn. of the U.S.A. This 55-lb. unit is 
to be supplied for B.O.A.C.’s Boeing 
707s. It has a wholly inflatable base 
and sides, and it is claimed that evacua- 
tion of people from a crashed aircraft 
can be effected within 90 sec. 


BLADE MAKING.—A new technique, 
known as the “roll and coin” process, 
for the manufacture of turbine engine 
compressor blades and vanes, has been 
devised by the small-aircraft engine 
department of the General Electric Co. 
of America. With this new process the 


4 
Company Notices 

NEW COMPANY 
Aerovisors, Lid. (606.670).—Private co Reg. 
June 20. Cap. £100 in £1 shs. Objects: To carry 
on the business of designers, manufacturers and 
repairers of aircraft and aircraft equipment, 
accessor.es and engines. etc. Subscribers (each with 
one sh.) Leslie N. Smith, * St. Helens.” Bobmore 
Lane, Marlow, Bucks. E. Frank Cox “ Rylstone.” 
Glebe Close, Halmer Green, High Wycombe. 
Solicitors’ clerks First directors to be appointed 
by subscribers. Solrs.: Bliss Sons and Covell. High 
Wycombe. Reg. Off.: 10 Ledborough Rd., Beacons- 

field, Bucks 


New Patents 
APPLICATIONS fapemmntgeed 


800 .046.—-Specialties, Inc.—** A’rcraft rate of climb 
ndicating instruments.""—Jan. 27, 1956 
Gan. 28, 1955.) 

800.062.—Svenska Acroplan Akticbolaget —** Ejec- 
tion seat for aircraft.""—Sept. 24, 1956 
(Sept. 27, 1955.) 

800.236.—British Messier itd.—** Undercarriage 


legs for  aircraft.""—Nov. 9, 1956. 

(Nov. 10, 1955) 
Applications open to inspection on Aug. 20, 
19S8, opposition period expires on Nov. 20, 1958 


BUSY BEE.—A large 
block of metal honey- 
comb for the core of 
sandwich - construction 
panels is sliced on a band- 
saw at the Duxford 
factory of CIBA(A.R.L.), 
Ltd., as Aero Research, 
Ltd., is to -e known 
from now on. The 
company is a major 
supplier of metal honey- 
comb to the British air- 
craft industry as well as 
for export. 


production cost per blade is said to be 
reduced by 50% compared with any 
other known method. It includes a series 
of steps involving heat treatment, 
stretching and rolling. 


USEFUL DIRECTORY.—Once again 
our contemporary, /ndian Skyways, has 
published a revised and up-to-date version 
of the “ Aviation Directory of Asia” 
which also includes information about 
Australasian companies and personalities. 
The developments in the 1958 edition can 
be guessed from the fact that the number 
of pages is 345—as against 275 for the 
previous year’s number. A new feature 
is a section devoted to tourist informa- 
tion for those who, whether on business 
or on pleasure, are visiting India. 


THERMOSTAT ACQUISITION. — 
R. B. Pullin and Co., Ltd., has acquired 
the thermostat business of Cyril Kieft and 
Co., Ltd., and the Kieft range of thermo- 
stats is now being manufactured within 
the Pullin group. 


SOLAR CONTRACT.—The | Solar 
Aircraft Co., of San Diego, has received 
a contract for nose cones and fuselage- 
support sections for the Martin Lacrosse 
close- and general-support guided missile, 
bringing to 18 the number of major 
missile programmes in which the com- 
pany is involved. 


EXPANDING LINK.—New premi es 
of Link Aviation, Inc., to treble research 
and development facilities, are scheduled 
to be completed at Palo Alto, Calif., this 
month. The present 8,500-sq.-ft. labora- 
tory is being enlarged to about 
24,500 sq. ft. The company is engaged 
in the development of specialized 
analogue and digital computers, tran- 
sistor circuits and “go—no-go” test 
equipment for missile check-out systems. 


SATELLITE INFORMATION. — 
Sylvania International Corpn, has pro- 
duced an ingenious calculator which gives 
the average radius of orbit, average velo- 
city and average height of any Earth 
satellite for which the orbit time is known. 
Information is given for orbit times rang- 
ing from 1 hr. 25 min. to 24 hr. The 
calculator is available free of charge from 
the Sylvania stand at the Brussels Exhibi- 
tion or from Sylvania_ International 
Corpn., 22 Bahnhofstrasse, Coire, Switzer- 
land. 


Aviation Calendar 


July 13.—Wolverhampton Aero Club “* At 
Home,”’ at Wolverhampton 

July 13.—Leicestershire Acro Club * At 
Home,”’ at I East 

July 13. — Surrey Fivine Club “ At 
at Croydon Airport. 

July 16.—Kronfeld Club talk, “ The 
London Gliding Club,” by Dudley Hiscox, 
at 74 Eccleston Square, London, S.W.1, at 
20.00 hrs. 

July 19.—R.N.A.S. Eglinton ** At Home.” 

July 19.—R.N.A.S. Culdrose ** At Home.” 

July 19.—** At Home ™ organized by the 
Lasham Gliding Centre. 

July 19-20.—Caen Rally organized by the 
Calvados Aero Club, France. 

July 20.—Air Display organized by the 
Fair Oaks Aero Club, at Fair Oaks Aero- 
drome, Surrey 

July 26. — *R. N.A.S. Lossiemouth “* Ar 
Home.” 

July 26-27.— Tour of the Dolomites 
arranged by the Trente and Bolzano Aero 
Clubs, Italy. 

July 26- August 4.— National Soaring 
Week organized by the B.G.A. 

August 1-16.—World Parachute Cham- 
pionships organized by the Czech Aero 
Club at Bratislava, Czechoslovakia. 

August 2.—R.N.AS. Brawdy “At 
Home.” 

August 2-4.—Rally organized by the 
Plymouth Aero Club, at Plymouth Airport. 

A 10.—Tea Patrol organized by 
Elstree Flying Club at Elstree Aerodrome. 
(15.45-16.15 hrs.) 

August 16-17.—Second Wines-of-Alsace 
rally organized by the Aéro-Club Centre, 
Alsace, France. 


BOGNOR AERODROME.—The land- 
ing strip 05/23 at Bognor Regis aero- 
drome, which is operated by Lec 
Refrigeration, Ltd., has recently been 
extended by 70 ft. to 2,500 ft. There 
are no landing fees for private aircraft, 
and visitors are welcome. Lec’s pilot, 
Mr. George Farley, can be contacted at 
Bognor Regis 2201 (week-ends, 3585) for 
details of weather, etc. Use of the aero- 
drome is at pilot’s own risk. 


FOAM PRODUCTION.—The largest 
plastic foaming plant to be used in 
Great Britain is to be installed in the 
new High Wycombe factory of Aero- 
preen Products, Ltd. It will produce up 
to three tons of foam plastic an hour and 
will be used to increase the output of 
polyester and polyether urethane types 
of Aeropreen. An exact replica of the 
plant will be built alongside for research 
purposes. 


NORATLAS AUTOPILOT.—Follow- 
ing a series of trials by Nord Aviation, 
the Smiths SEP.2 autopilot has been 
accepted as the standard automatic pilot 
for the Noratlas military and civil trans- 
ports. A substantial order has been 
placed. 


LASHAM OCCASION.—On July 19 
the Lasham Gliding Centre is holding an 
invitation-only “ At Home” day. Joy- 
rides for guests will be given from 
14.30 hrs. onwards and at 18.00 hrs. there 
will be a short flying display. Cocktails 
will be served from 18.30 hrs. 


BIRTH NOTICES 

Ord.—On June 23, at R.A.F. Hospita!, Ely, 10 
Tamara (née Smith), wife of Fit. Lt. G. E. Ord— 
a son. 

Overall.—On June 26, at the Leicester Royal 
Infirmary, to Betty (née Postiethwaite), wife 
Fig. Off. R. H. T. Overall—a daughter. 

Peberdy.—On June 29, at Stamford Hospital, t© 
Kathleen (née Inskip), wife of Fig. Off. R. J. 
Peberdy—a daughter. 

Wallace.—On June 12, at Harrogate General 
Hospital, to Margaret, wife of Fit. Lt. R. Wallace 
—a daughter. 
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